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We admit that we are proud of our plant. 
And we wish those of you who have never had 
the opportunity of visiting us at Watervliet, 
to know the reasons why we are proud. 

Therefore in this and succeeding issues of 
Railway Mechanical Engineer we will show 
characteristic scenes of what will be taking 
place any day on which you may be pleased 
to ““drop in” on us. 

The illustration above is an exterior view 
of our Offices. Our next advertisement will 
show a general view of our melting and pour- 
ing shop. 


LUDLUM STEEL COMPANY 


General Offices and Works 
WATERVLIET, N. Y. 


New York City Buffalo, N. Y. Cambridge, Mass. 


Detroit, Mich. 
Pittsburg, Pa. 


Cleveland, Ohio 
Cincinnati, Ohio 


Philadelphia, Pa. 
Chicago, Ill. 





This LUDLUM-Text Book 
is a complete treatise on the 
various tool steels. It de- 
scribes the correct method of 
forging, hardening, temper- 
ing, annealing. It contains 
accurate calculation tables 
and other valuable informa- 
tion. Just ask us for it and 
it’s yours, free. 
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LUDLUM STEEL 


Established 1854 


CONSISTENTLY UNIFORM 
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ortable tools driven by compressed air are in such general 


] 


use in railroad shops that the possibility of securing better 


results with a device of some other type 


Electrically is seldom considered. In view of the 
Driven high cost of pneumatic power and the 


serious leakage that exists in the major- 
ity of air lines, it is quite probable that 
nany uses electric drills would prove more economical 
drills. The most important advantage of electric 
from the saving in power is the substitution of 

res for piping and hose. The power lines can be extended 
ery readily, power losses are decreased, the wires are easily 


Portable Tools 


nan all 


handled and the expense of installation and upkeep compared 


ith the cost of maintaining air pipe lines and pneumatic 
is considerably less. The even turning moment and 
ibsence of vibration in the tools are also important advan- 
On the other hand, an electrically driven tool is liable 


to burn out if the motor stalls, and for that reason ample 


Yr t 








pacity must be provided or automatic reclosing circuit 
akers must be used in each circuit. 
Some roads have applied electric tools here and there 


through the shop, but very often the conditions under which 


ley were used have been so unfavorable that the tools did 


t have a chance to show their worth. Much of the preju- 


dice against electric tools that exists in some shops today is 


‘ue to the improper application of universal motors. This 
e of motor was introduced to meet the demand for machines 
it could be used with either direct or alternating current, 

is not well adapted for heavy portable tools. Universal 
tors should never be used for reaming, and on machines 
ed for drilling they should be limited to sizes not larger 
in 4 in. For general work, series motors for direct current, 
induction motors with high slip for alternating current 
most suitable. These types possess characteristics that make 

m more satisfactory (for many purposes) than air tools. 
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In railway repair shop practice the experienced tool dresser 
is so important that he might almost be said to be invaluable. 
Almost every repair shop has developed 


Scientific at least one tool dresser who by years 
Tool of experience has become expert in 
Hardening hardening hand chisels, cape chisels, 


beading tools and all sorts of small 
tools. Given a known steel plus a knowledge of the work to 
be done, and it is surprising how satisfactory and reliable a 
tool can be turned out—sometimes. The difficulty is that the 
tool dresser must depend upon his eyesight to estimate tem- 
peratures and upon rule of thumb methods to harden the 
tools. His equipment consists of a forge and anvil; some- 
times a small power hammer and suitable cooling tanks are 
available, but too often there is no accurate temperature 
recorder. 

While tool dressers of the type referred to do the best they 
can with the equipment provided and often succeed in pro- 
ducing a tool which is not only strong but holds its cutting 
edge under severe duty, the opposite usually is true. A uni- 
form product is impossible, and if one tool is good the next is 
likely to be poor. It is practically useless to ‘buy high-grade 
steel and then profit by only part of its good qualities because 
of improper and non-uniform methods of hardening. The 
solution of the problem is to provide modern, up-to-date 
equipment, including some type of muffle furnace arranged 
for accurate temperature control, an indicating pyrometer to 
gage the temperatures and suitable oil, lead and brine baths 
for drawing. In any shop of medium or even small size the 
saving effected by installing such equipment will be found 
more than sufficient to pay the carrying charges on the invest- 
ment involved. 

To prove the relative merits of scientific heat treatment of 
steel versus guesswork methods, an extensive series of tests 
was made recently in a large, well-equipped shop. A stand- 
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ard, high-grade tool steel was used and similar tools, hard- 
ened by the two processes, were tested under actual working 
conditions. A mixture of 75 per cent lead and 23 per cent 
tin’ with a melting point of approximately 450 deg. F. was 
used for the lead bath, the bath being well covered with char- 
coal to prevent oxidation and to keep the lead from adhering 
to the tools. In every case 24 identical tools were selected. 
Twelve were heated in furnaces equipped with indicating 
pyrometers and the other 12 were heated in furnaces without 
pyrometers, or in forges, the temperatures being estimated by 
the operator. The same man did the heating, hardening and 
tempering of both lots of tools. 

Twelve hand chisels were heated in a lead furnace to 1,440 
deg. F., quenched in a 10 per cent brine solution and drawn 
to a deep blue (580 deg. F.) in the lead alloy, checking the 
temper in oil. The chisel heads were reheated from 1,300 
to 1,350 deg. F. to relieve forging strains. An old locomotive 
axle was used for testing purposes and 3,000 blows were 
struck per chisel with a 1%4-lb. hammer. At the conclusion 
of the test the cutting ends of the chisels showed no signs of 
wear, while the chisel heads were mashed down ¥% in. Of 
the 12 tools made without the pyrometer three showed fire 
cracks, four finished the test and the remainder broke in ser- 
vice because of irregular temperature in heating and forging. 

In the next test 12 pneumatic beading tools were heated in 
a lead bath to 1,440 deg. F. The working or boot ends were 
drawn to 470 deg. F. in oil, which is equivalent to a dark 
straw color; and the shank temper was drawn to 520 deg. F. 
in oil, which is equivalent to a purple color. Each end of 
the tool was hardened separately and then drawn to the proper 
degree to insure a tough center. The quenching was done in 
a 10 per cent brine solution, at about 60 deg. F. The average 
service life was 2,850 flues per tool and no tools were broken. 
The second set of 12 beading tools, on the other hand, pro- 
duced only 863 flues. Three tools broke in the shank, two 
at the radius of the boot ends and the fractures showed a 
coarse structure because the temperature limit had been ex- 
ceeded. 

These tests demonstrate conclusively the large increase in 
efficiency possible by the use of definite scientific methods of 
heat treating and hardening. They explain why the more 
progressive steel companies are co-operating with their cus- 
tomers in installing modern appliances for heat treating steel. 
The results also furnish the strongest evidence why such 
equipment is needed in every shop. 


The paper presented at the March meeting of the Central Rail- 
way Club and the discussion which followed it will bear care- 
ful reading, especially by those who are 


Optimism inclined to be pessimistic about the 
is the labor situation. Reviewing casually 
Watchword the outstanding developments of the 


last few months, there seems to be 
ground for pessimism. In many shops production is near the 
low mark, controversies brought about by the national agree- 
ment are still unsettled, and the shop organizations are now 
asking for an advance in wages which would add still fur- 
ther to the cost of maintaining equipment. 

Despite these facts, the men who spoke at Buffalo were 
optimistic regarding the solution of the present labor prob- 
lem. The basis for their confidence was evidently a firm 
belief in the ultimate good sense of the American working- 
man. Labor has suffered from poor leadership and some 
have been misled by radicals who have tried to persuade the 
men that they could get something for nothing. The discus- 
sion of economic problems in the daily press has had its 
effect, however, and today the average workingman realizes 
that his share of the necessities and luxuries of life depends 
almost wholly on how much is produced. With this fact gen- 
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erally recognized by the men there is little likelihood that the 
railroad officers will find any opposition to increased pro- 
duction if the workers are appealed to in the proper spirit. 
Further education may be required before the situation be- 
comes satisfactory, but the present trend of events is at least 
encouraging. 





Granting that the average workman realizes that high pro- 
duction is necessary, it may be well to inquire what is being 
done to interest the men in increased 
shop output. The officers in charge of 
the shops are always greatly concerned 
when there is a falling off of produc- 
tion. The supervisors must obtain re- 
sults by influencing the men in their organization. The lack 
of personal contact makes it hard for those in charge to pass 
their own spirit on to the men, but there are methods of 
arousing interest and getting results. It is natural for men 
to take pride in the organization of which they are a part. If 
the matter of increased production is approached in the same 
spirit as a baseball contest, if the natural desire to excel in 
any branch of endeavor can be brought to the fore, the officers 
can put the matter of increased output up to the men and 
there will be no question about the result. To apply this 
principle successfully a fair measure of shop efficiency and 
accurate records are essential. No one will take a keen inter- 
est in a game if the rules are unfair or if the score is not kept 
correctly. The cost of repairs is not a fair measure at the 
present time, but the man-hours per unit of work furnish a 
satisfactory means of gaging shop efficiency. Charts or dia- 
grams to show the variation in output conspicuously placed 
around the plant and systematically brought to the attention 
of the employees have proved helpful in some shops. There 
has been a great deal said about the present low efficiency of 
labor, but in one case at least where comparative records were 
established they resulted in an increase in production which 
brought the output well above the previous mark. 


Putting It 
Up to 
the Men 





There is no doubt of the important economies effected in auto- 
motive and other industries from the introduction of mod- 
ern grinding machinery and methods. 
Why should not railway shops benefit 
in a similar way. Grinding makes 
possible higher production and de- 
creases the unit cost. More accurate 
work can be done and the extensive use of ground crank shafts 
and bearings proves that there is no inherent objection to 
grinding on this score. The old argument that particles of 
grit adhere to and become imbedded in a ground steel sur- 
face has been refuted not only by experience in the automo- 
tive industry, but by the experience of several railway shops 
that have practiced the grinding of axles and crank pins for 
a long time with satisfactory results. 

At no time in the history of American railroads has there 
been a more crying need for increased output in both rail- 
way repair shops and roundhouses than right now. Why 
then do we find such a lack of modern grinding machines in 
railway shops, when, according to machine tool experts 
throughout the country they are absolutely necessary to the 
most economical shop operation? 

Two answers may be given to this question. There are 
still a few machine shop men who do not believe in grinding 
methods applied in railway shops because their fathers did 
not use those methods. Needless to say men of this type, 
whose minds always dwell in the past, are in the small mi- 
nority. Most machine foremen are not only willing but 
anxious to install any machine or method that will help in- 
crease production. A second large group of men object to 
grinding because their entire acquaintance with grinding ma- 
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chinery has been acquired in operating the antiquated ma- 
hines in their individual shops and in vainly trying to get 
oduction results. 

For example, the main repair shop of a certain eastern 
ilroad is provided with two grinding machines, both eight 
ten years old and entirely too light for the work to be done. 
(he guide grinder, in addition to being too light, is of the 
izontal spindle type and takes from two to four hours to 
d an 84-in. guide that could be ground on a modern ma- 
in approximately one hour. The machine foreman in 
uses this machine to its capacity, but merely as a 
ns of reducing the planer work, and it is no wonder he 

ot have a high opinion of guide grinders. 
[he other production grinding machine in this shop is a 
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CAR DEPARTMENT APPRENTICES 


CHICAGO. 
To THE EpITor: 

I was glad to read your editorial in the December issue of 
the Railway Mechanical Engineer and hope that it will be 
the means of awakening others to the present situation in the 
car department of railroads all over the country. If not 
through the training of apprentices, from what source are the 


rod grinder used oc- 

illy to grind valve stems. 

I .ddition to being too old 

light for accurate work 

machine is not large 

igh to swing the heaviest 

class of piston rods, which ac- 

ly have to be turned 

rolled on an engine lathe. 

ce of the grinding wheel 

vith this machine is only 

in. wide and to call the 

production machine 
serious misnomer. 

Conditions similar to those 

tlined above are only too 

n in railway shops and 

iit should not be laid 

primarily at the door of the 

; foreman in charge. He 

necessarily an old fogey 

Chineselike respect for 

estors and their ways. 

M ikely than not he has 

his requisition for the 

cessary to bring his 

ip to a modern produc- 

sis and, while waiting 

new tools, is using his 


eding 
| l 
1 





What Do You Think? 


Many valuable suggestions in the interest of 
increased economy and efficiency will be found 
throughout this issue. You may not approve of 
some of the methods described or you may have 
concrete data or information that will prove their 
value. Perhaps you can improve upon them or 
offer better suggestions. If so, tell the Editor. 

To secure the co-operation of the shop me- 
chanics Mr. McManamy in the article on page 
233 advocates forming a shop committee. What 
do you think of the plan? Will it work? 

Is there really anything to all this talk about 
modern apprenticeship methods in a railroad re- 
pair shop? Mr. McManamy seems to think so. 
(See page 235.) What has been your observa- 
tion and experience? 

A new type of grain car is described on page 
209. Would it help in handling the grain traf- 
fic on your road? 

Are you following the series of articles on the 
inspection of freight equipment by Mr. Sillcox? 
Can you add something of value to this series? 
If you can, the editor wants to know about it. 

Can you apply the method of graphic produc- 
tion control described on page 227 in your own 


men to be recruited who must 
man the car shops in the fu- 
ture? House carpenters and 
others eligible for employment 
as full-rated car men have sel- 
dom had any experience in car 
work. How are they to get 
such experience? 

If car men are to be re- 
cruited from the ranks of ap- 
prentices, is the present sched- 
ule of work, the length of the 
course or the rate of pay suf- 
ficiently attractive to induce 
enough young men to take up 
this work? Will not all three 
of these features need to be 
changed ? 

You state that perhaps it 
was the intention that a young 
man desiring or perhaps need- 
ing a higher rate of pay than 
that provided for regular ap- 
prentices might first work two 
years as a helper and then 
serve three years as a helper 
apprentice, the increased earn- 
ings offsetting the greater time 
required to learn the trade. 








shop? 


pment to the best ad- | 
: | Will the information 


possible. 
various reasons dur- 
past two vears it has }| 
lifficult and almost im- 
to get the new ma- 
needed for efficient 
peration but the situa- || 
is now changed. More f} 
il is available for ad- 
ns and betterments and 
bsolute necessity for im- 





methods in the article on page 236 help improve 
| your blacksmith shop practice? 

| All these articles are intended to be of direct 
assistance to the readers. What do you think 
about them? The editor wants to know and will 
really appreciate brickbats more than bouquets 
if they will help him to make the Railway Me- 
chanical Engineer more effective. 


But is there any assurance that 
if he starts in as a helper that 
in two years he will be ad- 
vanced to a helper appentice- 
ship? Are not helper appren- 
tices to be selected in the order 
of seniority? Will not the 
majority of helpers now in the 
car shops be too old for ap- 
prenticeships before they are 
eligible? Moreover, the ma- 
jority of boys at the age at 


regarding heat treating 








d facilities is appar- 
to all. Within the past three weeks orders for 
.000 of new machine tools have been placed by each of 
lifferent railroads in the East and definite inquiries have 
made by several other roads. 
is earnestly urged that those responsible for railway shop 


output look into the possibility of increased production and 
decreased costs by the more general use of grinding machin- 
ery. For such operations as truing piston rods, valve stems, 
‘s and links, machining journal bearings, crank pins and 
oth 


‘ important parts, less material is removed by the grind- 
ing operation than by any other. This insures a quicker job 

less cost and a longer life for the part ground. The re- 
sultant saving in material, labor and time can be computed in 
dollars and cents and will more than pay carrying charges on 
an investment in new grinding machinery. 


which they enter upon other 
apprenticeships are not sufficiently developed physically to 
be strong enough for the heavy work of the freight car shops. 
Should there not be a different course for apprentices pre- 
paring for work in the coach or cabinet shop from that given 
those being trained for freight car work? Would those 
capable of doing the former be content with the latter? 
Would not a shorter course, say two and one-half or pos- 
sibly three years, be sufficient for training freight car men, 
and with such a course should not the age limits be changed 
and the rates of pay increased so as to make such a course 
more attractive to those of maturer years, physically strong 
enough to meet the full requirements of the freight car shop? 
I believe the present situation a serious one and the ques- 
tions raised worthy of careful consideration. 


A Car Man. 
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HANDHOLES Vs. WASHOUT PLUGS 
New York. 
To THE EpIror: 

The editorial which appeared in your January issue under 
the title “Accidents due to Washout Plugs,” raises a ques- 
tion of great importance. There is no doubt that a plug 
in a boiler for washout purposes is a very unsatisfactory 
arrangement and a very dangerous one, especially when one 
considers the large diameters of the arch tube plugs in a 
modern boiler. Every time a washout plug is taken out 
and put back in, the fine thread wears a little; very often 
a rod is used for shaking the scale off the sheets; when put 
through the threaded opening in the boiler sheet and turned 
around a few times, the rod damages the fine thread and 
the crossing of threads by screwing the plug in is quite 
probable. For these reasons the locomotive practice of many 
European countries forbids the application of screwed 
washout plugs in locomotive boilers and prescribes the use 
of handholes only. 

In a country where plugs were practically unknown for 
the last 25 or 30 years, a few hundred locomotives arrived 
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Handholes Used on Russian Locomotives 


during the war from abroad with screwed washout plugs. 
Within less than a year two accidents have taken place; 
I am familiar with one of these. The fireman was scalded 
to death as a result of an attempt to tighten a leaky arch 
tube washout plug in violation of the rule existing on the 
road, that no washout plug should be tightened under steam 
—but evidently the temptation to stop leakage overpowered 
the poor fireman. 

Attached you will find a drawing of a Russian standard 
washout handhole, which is applied in the corners of back 
sheets and throat sheets and in the front tube sheets on all 
Russian locomotives. A brass bushing with an elliptical hole 
is screwed in the sheets permanently and a corresponding el- 
liptical inside cover is put through the bushing and secured in 
position by means of an outside clamp, washer and nut. 
The cover is kept tight from inside by the steam pressure 
and a copper or lead gasket. This makes a very substan- 
tial construction, which is absolutely safe. Leakage occurs 
very seldom, and the tightening of the nut with a regular 
wrench in case of leakage is quite permissible. 

For the arch tube openings in the back head and throat 
sheet, handholes of the same type are applied, but of a 
larger size, the average outside diameter of the threaded 
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bushing being 4 5/16 in., and the elliptical opening 3 in. by 
213/16 in. Two hundred Decapods built for Russia, 
which were turned over temporarily to the United States 
Railroad Administration, have handholes of the type de- 
scribed, and I have never heard any complaint from any 
of the roads where they are running with reference to the 
handholes. The handholes are sometimes criticized as tak- 
ing up more time for putting in place than the plugs; but 
the difference, which amounts only to a few minutes per 
handhole, is very small as compared with the time necessary 
for the complete washout of a boiler. Besides that, this 
criticism must be put aside in view of the great advantage 
of the handholes—avoiding accidents and sparing human 
lives. During the fiscal year ending June 30, 1919, 30 
accidents occurred due to washout plugs, resulting in one 
man being killed and 34 injured. Is it not worth the trouble 
to adopt the handholes for washout openings in the loco- 
motive boiler? 
A. LIPETz, 
Russian Mission of Ways of Communication. 


I. A. DEFENDS THE CHIEF CLERKS 


While Jap detector are investigating RR shop efficiency 
he learn of magnificent treatment handed to Chief Clerks. 

Learn Chief Clerk are regarded Supernumary by Soviet 
Unions and as such it becomes bounden duty to fight own 
battle. Difficult to accomplish as aforesaid Unions maintain 
strangle hold on Golden Eagles and hand to Cobbler, who 
are made Mechanic by decree of Soviet aided by Imperial 
Government Wage Board. 

Chief Clerk, before the German brain storm impel Imperial 
Government to defend Sacred Rights, received $90 to $100 
per month, while clerks $45 to $70 per month. By unknown 
patented process of Imperial Wage Fixers, fact is established 








Chief Clerks Register Despair 


that least a clerk must have to outfit with filmy draperies 
effected by haughty girls are $87.50. Supplement No. 7 to 
G. O. 27 which set forth this decree, also provide for married 
chief clerk with wife and children bountiful sum of $115 to 
$125 per month. 

Efforts secure substantial justice are no avail. Chief Clerks 
register Despair. However, continue to keep Hon. MM 
posted what are of interest in your esteemed journal, latest 
instructions $.M.P. on applying spring seats for Engineers 
Soviet, labor turnover shop, newest ruling of wage adjust- 
ments, etc., wondering “How long, O Lord, how long will 
one suit last,” as he are impotent to provide otherwise. Chief 


Clerks hopeful return RR March 1 make possible securing 
much needed new suit, if not must stay home. 
In next letter will record plight of despised storekeeper. 


Ino AMSURA. 
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SHOWS HIGH ECONOMY 


Report of Tests Comparing Ils, Hand and 
Stoker Fired, with the Performance of the Lls Mikado 


N 1916 the Pennsylvania Railroad built a locomotive of 
the 2-10-0 type with cylinders working at a maximum 
cut-off of 50 per cent. This locomotive with minor 
lterations was adopted for heavy freight service and a large 
imber of the clas I1s, as this type is designated, are now 

in use. The design of this locomotive was described in the 
Railway Mechanical Engineer for July, 1917, page 370. 
Details of the performance as disclosed by the results of test 
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Fig. 1. Rate of Combustion and Boiler Efficiency 
































ant trials, are now available in Bulletin No. 31 (copy- 
ht 1919 by the Pennsylvania Railroad), from which the 
formation in this article has been secured. 
In discussing the considerations which led to the develop- 
t of the I1s the bulletin points out that many locomotives, 
helping service especially, are worked almost continuously 
th a cut-off near the end of the stroke. If they were 
signed so as to work at but 50 per cent cut-off when in 
| gear, without a sacrifice of drawbar pull, there would 
cained the difference between the coal and water rates at 
stroke cut-off and those at half stroke, or a saving of 
roximately 25 per cent. The locomotive needed at a 
nber of points on the Pennsylvania was one having a 
drawbar pull 25 per cent greater than that of the class Lls, 
kado type, or one having a pull of about 75,000 lb. at 10 
es an hour. A study of such a locomotive, with a limited 
restricted cut-off in a two-cylinder arrangement, indicated 
t the desired result could be obtained with a half stroke 
maximum cut-off, giving a turning moment diagram very 
similar to that of locomotives cutting off at full stroke. 
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For the purpose of developing a practical means of obtain- 
ing the economies above outlined, a locomotive was built 
and placed on the locomotive testing plant before going into 
road service, as the innovations in design made it especially 
desirable to have complete test results before building addi- 
tional ones. As a result of the tests and the general per- 
formance of the locomotive in service, certain alterations 
were found advisable. 


Description of the Locomotive 


Locomotive No. 790, as finally arranged for these tests, is 
of the Decapod or 2-10-0 type with two cylinders 30% 
in diameter and having a stroke of 32 in. The boiler pres- 
sure is 250 lb. per sq. in. and the maximum cut-off is limited 
to approximately 50 per cent of the stroke. In many par- 
ticulars the design follows closely that of the class LIls, 
Mikado type, which preceded it. 

The table following shows how the locomotive compares 
with the class L1s in certain leading dimensions. The total 
heating surface is about 12 per cent larger than that of 
the class Lis, and the total weight about 16 per cent greater. 
The grate areas of the two locomotives are alike. 


GENERAL DIMENSIONS OF LOCOMOTIVES OF THE Ils anp L1s CLAssEs 


Class Class Increase of 
Tis Lis Ils over Lis, 
79 1,/52 per cent 
Weight in working order, total pounds.. 371,800 320,700 15.9 
Weight on drivers, working order, 
pounds apa gh ts Maratea ee aha ie ehedens ce Geek ak ok 342,050 240,200 42.4 
Driving wheels, diameter, inches....... 62 62 as 
Cylinders (simple), inches............ 30% by 32 27 by 30 37.6 Vol. 
Heating surface, tubes (water side), 
BAS WE aa rk cae Saas waa Eee 4,043.94 3,715.71 8.8 
Heating surface, firebox (including 
ORG MOE, GOL Bhi suaeetcsnaenaene 290.20 301.51 3.8 Dec. 
Heating surface, superheater (fireside), 
a: Se ae eee em narrge 1,478.91 1,171.63* 26.2 


Heating surface, total (based on water- 
side of tubes), includ. superh., sq. ft. 5,810.25 5,188.85 12.0 
Heating surface, total (based on fireside 


of tubes), including superneater, sq. ft. 5,423.12 4,847.72 11.9 
foes eS ae ee a eee 70.0 70. 0.0 
Boiler pressure, pounds per square inch. 259.0 205.0 22.0 
I i oe. on eutkainie Saisie wee me 12-in. piston 12-in. piston oe 
WRINe MO: BIDE. 65:60 c0sacnesecdeus Walschaert Walschaert 
ESR er eee one wide, Belpaire wide, Belpaire ... 
TRE SRIREE | iccis scawseeeancdseaee 244 23 
Tubes (outside diameter), inches...... 2.25 2.25 
Flues (for superheater), number....... By 40 
Flues (outside diameter), inches....... 5.5 
Tubes and flues, length, inches........ 228. "32 228.51 





*This is the heating surface of the 17-ft. superheater. The standard 
length superheater for the Lis is now the same as for the Ils or 18 ft., 
with a heating surface of 1.234.65 sq. ft., but the 17-ft. superheater was 
used in the L1s tests herein reported. The Ils superheater surface is about 
20 per cent larger than that of the 18-ft. superheater for the Lis. 


Tractive Force 


In calculating the maximum tractive force of this loco- 
motive the mean effective pressure reaching the drawbar 
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cannot be taken as the usual 85 per cent of the boiler pres- 
sure, because of the limitation of the cut-off. Indicator 
diagrams, made in road service, at starting in full gear, 
show an average m.e.p. of about 75 per cent of the rated 
250 lb. boiler pressure, or somewhat more, according to the 
time in which the first revolution is made, controlling the 
amount of steam passing through the auxiliary port. With 
30%-in. by 32-in. cylinders, the calculated maximum trac- 
tive force may, therefore, be assumed to be that based on 
75 per cent-of the boiler pressure, or 90,000 lb. The ratio 
of weight on drivers to this calculated tractive force is 3.8. 
After the first few revolutions, it is expected that the araw- 
bar pull will fall to that due to about 70 per cent of boiler 
pressure as m.e.p., or 84,000 lb., with a ratio of 4.07. 


Boiler 
The boiler is similar in design to the boiler of the class 
Lls, but the boiler tube surface and superheating surface 
are both somewhat larger. The superheater has 48 elements, 
where the class Lls has 40. The length of tubes and super- 
heater flues, 19 ft., is the same as in the class Lls locomotive. 






































Right Side. Test No.§402 Lett Side, 
+250 
| 200 
+/50 
1/00 
+50 
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RPM, Cut-Off Throttle 
40 20 Fu// LHR 766.6 Speed MPH. 7.4 
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+250 
+200 
+/0 
1/00 
+50 } 
RPM. Cut-Off Throttle 
40 5S Fu/'/ LHP 1743.7 Speed MPH. 74 
Fig. 2. Typical Indicator Diagrams 


The details of the cylinders, ports and valves were de- 
scribed in the article referred to above. It may be well to 
mention that the valves have a travel of six inches in full 
gear and to obtain a short cut-off with this long travel, it 
was necessary to make the steam lap two inches. Full gear 
cut-off with six-inch valve travel is at 50 per cent of the 
stroke; however, to distinguish tests in full gear cut-off at 
slow speed, with allowance for steam passing through the 
auxiliary ports, such tests are marked 55 per cent cut-off as 
determined from the indicator diagrams. The lead of the 
valves in full gear is 3/16 in. The exhaust lap is % in. 

Auxiliary ports are cut in the valve cages, 134 in. in 
advance of each of the main steam ports, and are intended 
to assist in starting; however, they are in action at all times 
when the locomotive is moving under steam. The ports are 
y% in. by 1% in., with a steam lap of 14 in., and are 
located at each end of each cylinder at the bottom of the 
valve cage or bushing, making four ports in all. 


Coal 


Over 70 tests were made to develop the performance of 
the locomotive, and of these tests 39 were fired by hand with 
run-of-mine coal. In the 1917 tests Jamison coal was used, 
but on account of the difficulty in getting this coal in 1918, 
the tests were made with Crows Nest coal. These two coals 
are from the same region and vein and are alike in many 
respects. This is further illustrated by the average analyses, 
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given in the following table, which have been made from all 
of the coal used in the hand-fired tests: 


Jamison coal Crows Nest coal 
917 1918 














Fixed carbon, percentage.............. 56.21 56.80 
Volatile combustible, percentage....... 31.34 29.68 
RMS (DOROCEIEAR Os <0 ie.< cssresis cesar 11.67 12.26 
Moisture, percentage . ....- 605 cease 0.97 a2 

fo: EE Re aoe re eee 100.19 99.99 
WENT, HETGOMIARE§ o.oo 6 cicaiecie sees’ 2.15 1.41 
SD ee RS eee ee ae ee 13,429 13,420 
B. t. wu. per ID. combustible. ......0065.. 15,221 15,324 


Tests with Hand Firing 
Boiler Performance 
Pressures and Temperatures.—An average boiler pressure 
within about four pounds of the rated pressure of 250 lb. 
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per square inch, was maintained in all of these tests. The 
maximum pressure drop, or loss between the boiler and 


branch pipe was 18 lb., this drop being at a rate of steam 
How of 58,000 Ib. per hour. The exhaust steam pressure 
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shows a maximum of 16.3 lb. per square inch. Even with 
a boiler pressure of 250 lb., the maximum superheat temper- 
ature was 282.8 deg., which is nearly as high as has been 
obtained on any locomotive on the test plant, all of which 
have had a boiler pressure at or below 205 lb. 

Combustion, Draft and Temperature—lIn general, the 
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lraft or’ vacuum was higher in the Ils than in the Lls at 
ill rates of evaporation. This is to be expected, as the 
xhaust nozzle area was 35.8 sq. in. for the Ils and 38.3 
sq. in. for the Lls. Though not greatly different, the smoke- 
ox temperatures are somewhat higher than in tests of the 
Lls. 
The feedwater temperature was between 37.3 and 64.9 
deg. The firing was all by hand as the locomotive was not 
this time equipped with a stoker. The rate of firing 
ched 189 lb. an hour per square foot of grate, and at this 
te the evaporation per square foot of heating surface was 
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Indicated Horse Power and Steam (Average for all Cut-offs) 


The maximum rate of firing, in pounds per hour, 

s 13,220. 
Evaporation.—The evaporation of this boiler appears to 
ess than was obtained from the smaller Lls boiler, but 
the higher pressure and superheat of the Ils are con- 
ered, the maximum equivalent evaporation of the Ils is 
nsiderably above that of the Lls. ‘The equivalent evap- 
tion per pound of coal is illustrated by Fig. 15. The 
vaporation per pound of coal and the _ boiler efficiency 
results are about the same as were obtained in 1917 (see 
1.). The equivalent evaporation per square foot of heat- 
surface for the Ils reached a maximum of 14.7 lb. per 


iperizeatl, 


The Ils shows a maximum superheat of about 
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Fig. 6. Water Rates at All Cut-offs, Class lis 


SO deg. and at a rate of firing of 11,000 lb. per hour the 
iperheat is about 15 per cent higher than for the Lls 
hen equipped with a superheater of the same length 
s in the Ils, or 18 ft. When these two superheater surfaces 
re compared, that of the Is is larger by about 20 per cent, 
n account of the larger number of elements. 
The normal saturated steam temperature for the [ls is 
06 deg. and for the Lls, with a boiler pressure of 205 Ib., it 
389.5 deg. It would appear to be more difficult then to 
iperheat the steam from the Ils boiler on account of its 
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higher initial temperature, but notwithstanding this, a higher 
maximum superheat was obtained, although it is somewhat 
lower over part of the range. 

The water heating surface of the Ils boiler is 8.8 per 
cent, the total heating surface 12.0 per cent, and the fire area 
through the tubes 7 per cent greater than the corresponding 
parts of the class Lls. For these reasons it was expected 
that an evaporation somewhat higher than in the case of the 
Lis class, over 59,000 actual, or 77,000 equivalent pounds 
per hour, would be possible when using an exhaust nozzle 
seven inches in diameter, or the same diameter as was used 
on the Lls. 

With a seven-inch diameter exhaust nozzle (1917 tests), 
an evaporation of about 53,600 actual, or 72,500 equivalent 
pounds per hour was obtained. This was not considered 
sufficient, in view of the performance of the class Lls, and 
many changes were made in the arrangement of the dia- 
phragm in the smokebox and different forms of stack were 
tried. Finally, by reducing the nozzle diameter to 614 in., 
an evaporation of 59,300 actual, or 81,900 equivalent pounds 
was obtained. 

The tests of the 1918 series, beginning with 5401 and 
ending with 5416, were made with a_ seven-inch exhaust 
nozzle, and it was used again in tests 5431 to 5438. ‘Test 
5412 at 80-55-F, evaporating 51,280 lb. per hour, proved to 
be the limit with this nozzle and smokebox arrangement. It 
was found, after test 5416, that cinders were accumulating 
in the front end, and to overcome this the exhaust nozzle was 
reduced to 634 in. and a deflector plate, eight inches wide, 
put on the edge of the table plate in front of the nozzle. This 
deflector made the gas passage, at the smallest area, the 
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Fig. 7. Water Rates at All Cut-offs, Class Lis 


same proportion of the fire area of tubes as on the classes 
Lis and K4s, where it is 68 per cent. 

Arranged in this way, the evaporation, in test 5443 was 
58,300 lb., or an increase of about 14 per cent over the 
evaporation that could be obtained with the seven-inch 
nozzle without the deflector. When equipped with a stoker 
in later tests, an evaporation of 60,906 lb. was obtained, 
showing that the expected evaporation is easily possible 
with this locomotive. 

While in the earlier tests a 614-in. exhaust nozzle was 
used, in the final tests it was found possible to use a 634-in. 
nozzle, but not a 7-in. The boiler conditions had been im- 
proved by the changes in the stack and front end, so that 
the 634-in. nozzle gave draft conditions as good and a 


















































capacity as high as could be obtained with the 6%-in. 
nozzle and the earlier arrangement of the front end. 


Engine Performance 


The engines of this locomotive, compared with long cut- 
off locomotives as to economy in coal and steam, have 
yielded expected results. The tests have shown that the 
restricting of the cut-off has had the desired effect in that, 
in full gear, where the bulk of the work is done, this locomo- 
tive operates much more economically than the Lls. This 
advantage, as expected, is reduced as the engines are cut 
back, but it is not until we have gone below the most econom- 
ical cut-off for both locomotives that the Lls and Ils show 
the same economy at a given horsepower. This, moreover, is 
the case only at the lower horsepower (in short cut-offs at 
low speeds), that is, for but a small portion of the work done 
by the locomotive when in normal railroad service. 


Indicator Diagrams and Action of Starting Ports.—Repre- 
sentative indicator diagrams are shown in Fig. 2. The prin- 
cipal point of interest in these diagrams is the action of 
the auxiliary starting port. It opens before the opening of 
the main port, having a lead of 1 15/16 in. in the tests 
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Fig. 8. Piston Speed and Water Rate 


here recorded, as against 3/16 in. for the main port and, on 
the indicator diagrams, the effect caused thereby can 
scarcely be noticed. Considering the cards for full 
gear, there is no evidence that the auxiliary ports admit 
a sufficient amount of steam to hold up the admission line 
appreciably, after the cut-off of the main port. The testing 
plant conditions in starting are not the same as on the road, 
on account of there being little or no resistance to turning 
the locomotive wheels and no rolling load, in the form of the 
locomotive itself and the train. 

Indicated Horsepower—The test results in indicated 
horsepower are plotted on Fig. 3. The range of horse- 
power was between 766.6 and 3,486.1. The highest power 
was obtained at a speed of 140 r.p.m, which is equivalent 
to 25.3 m.p.h. 

The superheated steam used per i-h.p. hour was between 
14.9 and 21.6 lb. In 12 of the tests the steam used per 
ih.p. hour was 16 lb. or less. On 16.6 lb. of steam per 
i.h.p. hour, an indicated horsepower of about 3,500 was 
developed. 

Many tests show a coal consumption of between two and 
two and a half pounds per horsepower hour, while the 
maximum rate, neglecting test No. 5417 as abnormal, was 
less than three and a half pounds per i.h.p. hour. The 
curves as drawn for the class Ils, Figs. 4 and 5, show lower 
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results in steam and coal per unit of power than for the class 
Lls at any power. 

The indicated horsepower at 7.4 miles per hour, in full 
gear, is 1,743.7. With the Lls at the same speed in full 
gear it is about 1,220. This is an increase in power over 
the Lls of about 43 per cent. The maximum horsepower 
was obtained at 25 miles per hour and 45 per cent cut-off; 
this was 3,486. With the Lls the maximum power at this 
speed was 2,755, or about 80 per cent of that ot the Ils. 
The Lls has developed on the test plant 2,954 hp. at a speed 
of 29 m.p.h. 

Steam Rate Curves.—In Figs. 6 and 7 curves are plotted 
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Fig. 9. Indicated Horsepower and Efficiency of Engines 


showing the whole range of weight of steam per indicated 
horsepower hour for the locomotives, classes Ils and Lls. 
Considering the speed of 40 revolutions per minute or 7 
m.p.h., and full gear, it is found from these diagrams that 
the Ils developed 1,740 ich.p. and used about 19.5 lb. of 
steam per horsepower hour, while the Lls developed 1,230 
hp. and used 31.5 lb. of steam per horsepower hour. At a 
speed of 120 r.p.m., 22.1 m.p.h., and at a cut-off of 50 per 
cent, for the Ils the horsepower is about 3,280, while for 
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Fig. 10. Drawbar Pull of the I1s and Lis at Various Speeds 


the Lls it is about 2,050, and the steam per indicated horse- 
power for the Ils is 16.8, while for the Lls it is 18.0. In 
this latter case little or no saving would be expected and 
the difference may be attributed to difference in quality 
(pressure and superheat) of the steam. In full gear, at low 
speed, the reduction in the steam per indicated horsepower 
by the Ils over the Lls is, as above indicated, approximately 
38 per cent. 

Piston Speed and Water Rates——The water rate of the 
locomotive improves to a certain extent with an increase in 
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piston speed, and this is shown by the plotted results in 
Fig. 8. The weight of steam per indicated horsepower for 
the Ils locomotive is in a separate zone from that of the 
Lis, and less steam is used when the two locomotives are 
tested under like conditions. 

On account of the small exhaust nozzle and higher boiler 
pressure, the back pressure was in general somewhat greater 
than for the Lls. 


Thermal Efficiency of Engines—The thermal efficiency 


of the engines alone, referred to indicated horsepower, calcu- 
lated according to the method of the A.S.M.E., is shown in 
Fig. 9. This efficiency is the proportion of the total heat 


msumed which is converted into work in the cylinders. 
The heat considered is that in the steam in the branch pipe, 
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Tractive Effort Curves, Full Gear, Class I1s 
in ideal feedwater temperature which is assumed to 
that as observed of the steam in the exhaust pipe. These 
ney results show that there is much improvement in the 
wer the class Lls. The efficiencies of the locomotive are 
n 10 and 16 per cent, while those of the class Lls are 
n 10 and 14 per cent. 


Locomotive Performance 


lhe dynamometer horsepower shows increases and econ- 
losely following those for indicated horsepower. 

\lany tests have a coal rate of 21% Ib. (see Fig. 16) and a 
im rate of less than 18 lb. The minimum rate was 16.8 
of steam per d.h.p. hour. Both the coal and water rates 
low those of the class Lls for all dynamometer horse- 


The drawbar pulls obtained upon the testing plant are 
wn in Fig. 10. To be 25 per cent greater than the pull 
i the Lis at 40 r.p.m., the Ils should have a pull or about 
5,000 lb., and this pull was considerably exceeded. In the 
sts with 30-in. cylinders at a speed of 40 r.p.m. or 7% 
p.h., the drawbar pull on the test plant was 68,000 lb., and 
iter on the road about 76,000 lb. With the new 30%-in. 
linders, on the test plant the pull at this speed was 
1,000 lb. 
Cylinder Tractive Force-—Comparative turning moment 
- cylinder tractive force curves for the class Ils Decapod 
t.pe, and the class Lls Mikado type, are shown in Figs. 11 
id 12. It will be seen from these diagrams that the turn- 
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ing moment in the case of the class IIs, cutting off at half 
stroke, forms nearly as smooth a curve as for the class Lls, 
cutting off at nearly full stroke, and therefore that the 
advantages of a favorable cut-off are obtained in this loco- 
motive without introducing high peaks in the curve or any 
unusual tendency toward slipping of the driving wheels. 
Machine Friction—The machine efficiency of this loco- 
motive is plotted in Fig. 13. The highest efficiency is 91.7 
per cent. At the lowest speed of the tests, 7.4 m.p.h. rm full 
gear, it was 85.6 per cent. In tests of the class Lls the 
machine efficiency was in some cases as high as 95 per cent 
and at 7 m.p.h., in full gear, it was 94 per cent. The thermal 
efficiency of the locomotive (proportion of total heat con- 
sumed converted into work at the drawbar) is shown in 
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Fig, 12. Tractive Effort Curves, Full Gear, Class Lis 


Fig. 14. The Ils developed a maximum efficiency of 8.1 per 
cent, while the highest atained by the Lls was 7.0 per cent. 


Tests with Duplex Stoker 


Following the hand-fired tests locomotive No. 790 was 
equipped with a Duplex stoker. It was then returned to 
the test plant and the tests continued with the stoker in use. 
The stoker was piped so that its exhaust steam could be 
turned into the base of the elevator screws to dampen the 
coal, the claim being made that this will reduce the smoke. 

For the remaining tests the stoker was used without any 
hand firing and the test conditions duplicated as nearly as 
possible the hand-fired tests. Some of the stoker-fired tests 
were made to obtain the steam consumption of the locomo- 
tive only and were run for too short a time for reliable coal 
data. These have not been plotted on the diagrams. 

The stoker speed at first was found to be too low, not 
over 40 strokes per minute, and in order to increase the 
speed changes were made in the steam ports of the stoker 
cylinder by enlarging and extending them. The exhaust 
pipe from the stoker engine was also enlarged to two inches. 
After these changes the stoker could be run at 48 strokes 
per minute, and it was possible to fire all of the coal that 
could be burned. The same kind of coal was used for the 
stoker tests as for the hand-fired tests, namely, Crows Nest 
run-of-mine. 

The exhaust steam from the stoker cylinder was led to 
a condenser and the condensed steam weighed in the first 
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nine tests. From these records it was found that about 4 
lb. of steam was used per double stroke or revolution of the 
stoker, and for the remaining tests the stoker exhausted to 
the atmosphere and the steam used was calculated. The 
steam used by the stoker steam jets could not be measured 
directly and was calculated by the Grashof formula. 

Coal.—The average analyses of the Crows Nest coal used 
for the hand-fired and stoker tests, are shown in the follow- 
ing table and indicate a very small difference. 


Hand fired Stoker fired 





Fixed carbon, percentage... .......... 56.80 58.68 
Volatile combustible, percentage....... 9.68 29.92 
hs OUR OMERE 6. 5-0. 0:0:019,0.6/0.0: 0008 12.26 10.18 
PROMSRUEE, PETCENTAGE 2 ooci cc cccsccens 125 1.23 
UM, We eedcanctain cance cae wees Cayo oe Nat 99,99 100.01 
SGlGMMt, DEVCENIATE occicccscecccs cases 1.41 1.54 
eT ee. Ce ee oie ee ous oa 14.130 
B.t.u. per Ib. combustible.. ... ere ae 15,662 


Results of Tests —The results of the stoker-fired tests are 
plotted in Figs. 15 and 16, and on these diagrams the hand- 
fired test results, made immediately before the application of 
the stoker, are shown for comparison. 

Maximum Capacity with Stoker—It is evident from the 
tests that the evaporation and rates of firing are but little 
more than can be obtained by hand firing, so that the 
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Fig. 13. Machine Efficiency 


capacity of the locomotive was not increased by the stoker, 
but of course the maximum evaporation is obtained with 
much less exertion on the part of the fireman, and also it 
is evident that the maximum evaporation can be sustained 
for a longer time with the stoker. 

It was found that the boiler could not be forced much 
beyond an evaporation of 60,000 lb. per hour, indicating this 
to be the boiler limit for both hand and stoker firing. 

Coal Economy with Stoker—A further analysis of the 
stoker test results shows that hand firing is superior 
in evaporation per pound of coal at low rates of firing, but 
that this advantage decreases until, when the boiler is 
evaporating its maximum weight of water the stoker firing 
is no less economical than the expert hand firing. The 
advantage shown for hand firing is about 19 per cent when 
firing 40 lb. of coal per square foot of grate per hour, and 
decreases to nothing when firing 180 lb. per square foot. 
(See Fig. 15.) There is practically no difference in the 
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superheat of the steam with or without the stoker. 
range of the superheat is between 130 and 285 deg. 
Stoker Exhaust to Conveyor—The stoker engine ordi- 
narily exhausts to the atmosphere, but there is also a pipe con- 
nection to the base of the elevator screws, and when this 
was used the coal was dampened by the exhaust steam. With 
this connection in use in test No. 5470 there was a marked 
reduction in the smoke and also a smaller coal consumption, 
but as there was only one test made under these conditions 
no very definite conclusions can be drawn, although the 
indications are that there is some advantage to be gained 
by its use. The results obtained with it, compared with 
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Fig. 14. Thermal Efficiency of the Locomotive 


both hand and stoker-fired tests without it. are shown 1n the 
following table: 


SToKER-Firep Tests 
7 Test _ Coal Equivalent Smoke Exhaust 
lest desig- fired, lb. evaporation per  per- of stoker 
No. nation per hour lb. dry coal centage engine to— 
aS) | ra 120-30-F 5,505 9.1 15.6 Conveyor 
re 120-30-F 5,783 8.7 27:0 Atmosphere 
i. Cee 120-30-F 6,019 8.2 22.8 Atmospnere 
Ds dass 0 120-30-F 6,304 7.8 32.4 Atmosphere 
Hanp-Firep Tests 
5 AS! io sé-0 ssn LOer 4,641 10.3 7.2 
53428........120-30-F 4,720 9.8 “cans 
6 120-30-F 4,943 97 18.8 


Steam Used by Stoker—The estimated weight of steam 
used by the stoker ranged between 393 and 1,629 lb. per 
hour, and was about two per cent of the steam generated by 
the boiler. There was more hooking or leveling of the fire 
in hand firing than when the stoker was used. This would 
indicate that the stoker maintained a more nearly level fire 
than could be obtained by hand firing. The number of 
times the grates were shaken was practically the same for 
either hand or stoker firing. 


Conclusions 


With this boiler, carrying a steam pressure of 250 lb. per 
sq. in., no difficulty was found in superheating the steam 
to a high temperature. The water and superheating surfaces 
are larger than those of the class Lls locomotive and a 
greater equivalent evaporation was obtained. 

The engines of this locomotive compared with long cut-off 
locomotives as to economy in coal and steam, have met expec- 
tations. The tests have shown that the restricting of the 
cut-off has had the desired effect in that, in full gear, where 
the bulk of the work is done, this locomotive operates much 
more economically than the Lls. This advantage, as expected, 
is reduced as the engines are cut back, but it is not until below 
the most economical cut-off for both locomotives that the 
two classes of locomotives show the same economy. 

In the results of the tests which show power and steam used, 
the action of the stoker need not be considered, and it was 
found in many tests that the steam rate per i.h.p. hour was 
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16 lb. or less. Ata rate of only 16.8 lb. of steam per hour 
an indicated horsepower of over 3,500 was developed. The 
saving in steam per indicated horsepower over the Lls is 
very evident and, except at low horsepower at low speed, it 
is not possible to operate the Lls at as good advantage as the 
[is, and in full gear at low speed, the reduction in steam 
per indicated horsepower, over the Lls is 38 per cent. 

he maximum evaporation was obtained with the stoker 
vith very little exertion on the part of the fireman. The 
stoker tired a fairly level fire, and could be operated under 
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conditions in satisfactory manner without any hand 
xcept at the highest rates of firing, the stoker is wasteful 
the use of coal, but appears to be no more wasteful than 
r stokers, and in addition has advantages over the other 
kers tested, in ease of operation and in the absence of ob- 
tructions at the fire door and on the grates. 
lhe estimated weight of steam used by the stoker was about 
per cent of the steam generated by the boiler. The 
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livalent evaporation per pound of coal is about 19 per 
t when firing 40 lb. of coal per square foot of grate per 
r, and decreases to nothing when firing 180 lb. per sq. ft. 
\Vith the stoker it is to be supposed that a greater number 
firemen could obtain the full capacity of the locomotive 
would be the case with hand firing, because of the ease 
handling the stoker. Such considerations, combined with 
ose of economy or capacity as shown by tests, in the case 
locomotives of this class, must govern in deciding whether 
stoker is necessary. 


LABOR’S SHARE OF RAILROAD EARNINGS.—Statistics of 
rnings and expenses of the railways in 1919 show that of 

average earnings of a month of 30 days, labor received 
wages the earnings of 1714 days of each month, fuel re- 
iired the earnings of three days, material and supplies five 
vs, taxes, etc., one and one half days, leaving the earnings 
three days for net operating income. 
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ANATOLE MALLET 


Anatole Mallet, the inventor of the compound locomotive 
which bears his name, died in Nice, France, in October, 1919. 
Mr. Mallet was born in 1837 at Carouge and was graduated 
in 1858 from the Central School of Arts and Manufactures 
in Paris. He was engaged in civil engineering work for sev- 
eral years, first with the Bureau of Direction of the General 
Company of Railroad Materials in France and later on the 
Suez Canal. In 1864 he was engineer for a company which 
undertook dredging operations in Italy. His first work in 
mechanical engineering was done in 1867, when he devoted 
his attention to double expansion steam engines. The first 
application of this system was made in 1876 on a two-cylin- 
der compound which operated on the line from Bayonne to 
Biarritz. This design effected a saving of 20 per cent in 
fuel over the standard types and placed the inventor in the 
foremost ranks of locomotive designers. 

The great success of the compound locomotive led to a 
material increase in the size of the units and to the develop- 
ment of three and four-cylinder compound locomotives. It 
became evident that the limit of size of locomotives of rigid 
construction, especially on lines with sharp curves, would 
soon be reached. In order to permit of the use of large 
motive power units on lines with sharp curves and light 
track, Mr. Mallet designed the articulated type of locomo- 
tive which was first introduced in this country on the Balti- 
more & Ohio and has since been adapted to use on American 
roads with such great success. 

Among the honors conferred upon Mr. Mallet were the 
Schneider prize, awarded to him by the French Society of 
Civil Engineers in 1902, and the annual prizes of the society 
in 1909 and 1911. He was made a Knight of the Legion of 
Honor in 1885 and promoted to officer in 1905. The Insti- 
tute of Mechanical Engineers of London awarded him a gold 
medal in 1915. He was a member of the Society of Civil 
Engineers of France, the Society for the Encouragement of 
National Industry of France, and the Franklin Institute of 
Philadelphia. 

In addition to carrying on his engineering work, Mr. 
Mallet took active part in the work of the French Society of 
Civil Engineers from 1880 to within a few months of his 
death. He was editor of the Chronicle of the Bulletin of the 
Society, for which he wrote numerous technical notes and 
important memoirs. The last of these, treating of the prac- 


tical evolution of the steam engine, earned for him the honors 
conferred by the society. 








Cars with Cans of Milk Remaining Undelivered Because of the 
French Railway Strike 








WORK OF THE MECHANICAL DEPARTMENT IN 1919 


Railroad Administration Report Summarizes 


the Activities of the 


HE annual report of the director general 
[cr the year 1919 contains an interesting summary of 

the work of the mechanical department. An extract 
from the report of W. T. Tyler, director of the Division of 
Operation, follows: 

In general, the work of the mechanical department has 
been similar to that performed during 1918, except that it 
has been more extensive. The organization has not been 
substantially changed, but has been somewhat increased over 
that at the close of 1918. At present it consists of Frank 
McManamy, assistant director, in charge of the department; 
George N. DeGuire, general supervisor of equipment, and 
George E. Dougherty, assistant general supervisor of equip- 
ment, whose duties are to supervise in a general way the con- 
dition of and repairs to locomotives and cars in railroad shops 
and to check up shop practices and expenditures with a view 
to promoting both efficiency and economy in the maintenance 
and operation of equipment; F. P. Pfahler, chief mechanical 
engineer, whose duties are to supervise the design and con- 
struction of new locomotives and cars, pass on disputed points 
in connection therewith, check bills for alterations or changes, 
handle locomotive assignments, and such other duties as may 
be assigned to him; J. J. Tatum, general supervisor of car 
repairs, whose duties are to supervise the general condition 
of and repairs to freight and 


of railroads 


Division of Operation 


Owing to the increased capacity of the locomotive repair 
shops there were on January 1, 1919, 1,384 locomotives in 
good condition in storage. On April 1 this number had in- 
creased materially. This early period of 1919 was one of 
light business, which rapidly changed to brisk traffic about 
the middle of the year. 

During the period from November 1, 1918, to September 
30, 1919, 43,608 locomotives were given classified repairs 
and 298,183 locomotives were given repairs requiring over 
24 hours. Ordinarily running repairs which are required 
after each trip and which consume less than 24 hours are not 
included. 

The classified repairs were in accordance with the United 
States standard classification, which requires certain essen- 
tial repairs to be made and locomotives placed in condition 
to perform a specified term of service before they can receive 
credit for class repairs. 

On January 1, 1919, there were 138,722 freight cars, which 
is 5.8 per cent of the total revenue cars in service at that 
time, in bad order. This number decreased to such an ex- 
tent that on March 1, 1919, only 127,336, or 5.2 per cent, 
cars were in bad order. 

The adjournment of Congress on March 4, 1919, without 
providing the appropriation requested by the Railroad 
Administration made it neces- 





passenger cars, see that repairs [Ff . — 





are promptly and _ efficiently 
made, and arrange for the dis- 
tribution of cars as between dif- 
ferent shops, so that the great- 
est efficiency may be obtained; 





Maintenance of equipment, labor disputes and the 
national agreement; safety appliances and stand- 
ard practices and vocational training of railroad 
employees are some of the subjects discussed 


if sary to exercise the most rigid 
economy in maintenance of 
equipment expenditures; there- 
fore car-repair forces were re- 
duced on practically all rail- 





- roads under federal control. 





J. R. Jackson, mechanical 
engineer, who in addition to the usual duties of a mechanical 
engineer is also in direct charge of the investigation of new 
inventions and appliances. In addition there is a field force 
of 24 men, whose duties are to make special investigations, 
check up methods of handling and repairing locomotives and 
cars, promote shop efficiency and such other special work as 
may be assigned; and the necessary office force consisting of 
52 persons who perform the usual duties in connection with 
the handling of correspondence and records. 

The field force has been a potent factor in promoting effi- 
ciency and controlling the cost of maintenance of equipment, 
and the part performed by the force in the matter of assisting 
the work of both the locomotive and car departments on the 
different railroads and the consolidation of the work as be- 
tween different railroads has been of real value. 

No additional orders for new locomotives or cars have been 
placed during the year 1919, but work has been pushed on 
the completion and assignment of the cars and locomotives 
built to standardized designs which were ordered during the 


year 1918. 


Maintenance of Equipment 


During 1919 the railroads in federal operation operated 
65,100 locomotives, 54,193 passenger train cars, and an aver- 
age of 2,430,719 revenue freight cars. 

There has been no shortage of locomotives during 1919; 
in fact, the increased efficiency in locomotive maintenance 
and operation effected by the more general use of locomotive 
repair facilities and by increased efficiency in handling at 
terminal points has resulted in a surplus of locomotives dur- 
ing the entire year. 





This reduction in car-repair 
forces resulted in an increase in the number of bad-order 
cars. On June 20 instructions were issued to restore car- 
repair forces, but before this order could be made effective on 
all railroads the number of bad-order cars had still further 
increased. The strike of the shopmen on August 1, which, 
although unauthorized by the emplovees’ organizations, re- 
sulted in large numbers of car repairers leaving their work 
for a period of approximately 10 days, still further increased 
the number of bad-order cars, until on August 16 there were 
228,549 bad-order cars, which is 9.2 per cent of the total 
number of revenue cars. 

Since that time, however, the work of conditioning freight 
cars has been vigorously pushed until at present there are 
but 127,182, or 5.1 per cent revenue cars in bad order that 
will be repaired. This does not include 19,300 cars set aside 
under the provisions of Circular 20, issued by the Division 
of Operation, which are in effect condemned cars which will 
not be repaired by the administration and are being held 
because the owning corporations have not agreed to their dis- 
mantling on the basis given in the master car builders’ rules. 

During the period from November 1, 1918, to September 
27, 1919, a total of 21,080,127 freight-train cars were re- 
paired in the shops of railroads in federal operation. During 
the same period 14,119 cars were repaired in contract shops, 
and 20 new contracts were made covering 17,600 cars to be 
repaired by such concerns. This illustrates the diligent efforts 
which were made to condition freight cars to meet the de- 
mands of the traffic. 

During the period from November 1, 1918, to September 
1. 1919, 417,320 passenger-train cars were given either run- 
ning or classified repairs. 
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Immediately following the signing of the armistice instruc- 
tions were issued to eliminate where practicable the overtime 
worked in repair shops, and employees in all shops and car- 
repair plants were reduced to the regular day’s work of eight 
hours. While this of necessity resulted in a decrease in the 
number of cars repaired, it was only fair to employees who 
for many months had been faithfully working whatever hours 
were required of them by the administration, and the restora- 
tion of the established eight-hour day was a deserved recog- 
nition of the co-operation and faithful service rendered. 

The difficulty in securing necessary material for repairs 
to both locomotives and cars continued for a considerable 
portion of 1919. Where shortages of material were found 
to be delaying equipment, necessary action was taken to 
\btain either from the manufacturers or from some other rail- 
road the material needed to complete the work and avoid 
delay to equipment. This has been one of the most valuable 
ictivities of the central administration. 

Che work of modernizing existing equipment has not been 
verlooked, and in line with plans which were partially com- 
pleted when the roads were taken under federal control 1,123 
locomotives have been equipped with superheater since No- 
vember 1, 1918, preference in all cases being given to the 

avier power. 

Other devices, such as stokers, power-reverse gears, power- 

rate shakers and similar appliances which make for effi- 
ency and economy in locomotive operation, have been 
pplied to the extent that the conditions under which the 
railroads are operated would permit. 

Che work of applying headlights to locomotives in accord- 

ce with the orders of the Interstate Commerce Commission 
1as been diligently followed with the result that substantial 
progress has been made, and the indications all point to the 

t that this work will be completed well within the time 

rovided. 


Control of Maintenance of Equipment Expenditures 


From the beginning the mechanical department has dili- 
rently endeavored to maintain the equipment without any 
lea that economies should or could be realized by reducing 
aintenance which the equipment ought to receive. With 
this thought in mind, we began immediately after the roads 
vere placed under federal control to check locomotive shop 
utput and roundhouse and shop costs, so that all unnecessary 
xpenditures might be eliminated and greater efficiency in 
shop and roundhouse operation obtained. Where improper 
ractices were found to exist, action was taken through the 
‘egional directors to have more efficient methods adopted. 

In order that expenditures for maintenance of equipment 
ight be measurably controlled, federal managers were re- 
juired to prepare and submit on suitable forms information 
garding maintenance of equipment during the test period, 
luring the seven years prior to the test period, as well as 
luring the calendar year of 1918. This information was col- 
cted on the basis of the miles of roads operated, the units 
f equipment, and the locomotive and car miles, together 
ith averages showing the cost of locomotive repairs sepa- 
itely on the basis of miles run, tractive power miles, and per 
comotive owned. 

Freight-car repairs were reported on the basis of 10,000 
reight-car miles and freight cars owned, and the passenger- 
rain car repairs were reported on the same basis. 

From these reports studies of the maintenance of equip- 
ent costs were made and furnished to the regional directors, 
to keep them in touch with the actual conditions and aid 
iem in the control of maintenance of equipment expenses. 

In this work we have constantly kept before us the thought 
iat the ability of the railroads to move present and pro- 
spective business was the first consideration, and after this 
requirement had been fully met reductions in maintenance 
expenditures which could properly be made should be made 
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on railroads which were clearly overexpended in the matter 
of maintenance of equipment in comparison with the test 
period, but in no case has the fact that a railroad has been 
overexpended for maintenance of equipment been permitted 
to reduce maintenance to a point where it would interfere 
with the handling of traffic. 

Analyzing and tabulating the information received from 
the different railroads in connection with the maintenance of 
equipment expenditures is going forward, so that all avail- 
able data may be in shape for proper consideration when 
needed. This also includes the establishment of equation 
factors for increased cost of labor and material to enable 
comparisons to be made as between the test period and the 
period of federal control. 


Damage to Cars in Yards and in Trains 


During the first year of federal control it was noted that 
the number of freight cars damaged in yards and in trains 
was excessive. A careful study was made to locate the cause, 
and it was decided that the number of cars so damaged could 
be materially reduced by more careful inspection and mainte- 
nance of hand-brake equipment, and by more careful super- 
vision over switching in yards and the operation of trains. 

A comparison of the last 7 months of 1918 with the first 
10 months of 1919 will show the effect of the work which 
was done to reduce this damage. We are able to show this 
information for only 7 months of 1918 because prior to fed- 
eral operation such information was not generally kept, and 
it was not until June, 1919, that reports were obtainable from 
all railroads. 

During the 7 months for which this information was avail- 
able in 1918 there were 179,145 cars damaged in yards and 
401,670 damaged in trains, a total of 580,815 cars. During 
the period from January to October, inclusive, 1919, there 
were 179,921 cars damaged in yards and 335,798 damaged 
in trains, a total of 515,719 damaged, which is a decrease 
over the previous year of 37 per cent. 

The average cost per month to repair the cars damaged in 
1918 was $1,779,240, which was reduced to $1,366,555 in 
1919, or at the rate of an annual saving of $4,952,225. 

Reducing the damage to equipment also reduces the dam- 
age to lading and permits the cars to remain in service. The 
reduction in freight claims and the value of cars in service 
can only be estimated, and therefore are not included in the 
above saving. 

It would be exceedingly profitable for the railroads, after 
their return to private control, to continue a careful check of 
the damage to cars in yards and in trains and to establish a 
closer supervision over switching and train handling. 


Committee on Standards 


The present committee on standards was created as of 
July 1, 1918, for the purpose of carrying forward and com- 
pleting the work of the original committee which designed 
the locomotives and cars, and which on account of other 
important duties of many of the members of that committee 
could not be continued. 

In addition to completing the work started by the original 
committee, this committee has been called on to pass on vari- 
ous devices and methods used on locomotives and cars, as 
well as methods or devices intended to facilitate repairs and 
improve operation which were submitted under Circular 18. 
The committee has also been called on to act in an advisory 
capacity in the general activities of the mechanical depart- 
ment, including the preparation of specifications for new 
equipment, tests of material, and maintenance of equipment, 
as well as in connection with the use of numerous patented 
articles submitted for the fise of the Railroad Administration. 

The work of this committee in establishing standards for 
maintenance as well as for new equipment has been extremely 
valuable, and has made possible economies in the mainte 
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nance of equipment and has reduced the delay to cars on 
repair tracks by providing a standard which could always be 
used without waiting to send to the home road for necessary 
materials to make repairs in kind. This committee has also 
been called on to investigate and pass on various methods or 
appliances essential for the promotion of safety in locomotive 
or train operation. 

In order to handle the large number of inventions and 
devices to be used on or in connection with locomotives and 
cars, a committee on appliances, which is really a sub-com- 
mittee of the committee on standards, was created. The work 
of this committee consists of investigating all inventions or 
devices submitted to the Railroad Administration in accord- 
ance with Circular 18 for use or for test; eliminating those 
that were clearly impracticable or unsuitable; making inves- 
tigations of the results of the tests conducted by the various 
railroads of the different appliances, and submitting to the 
committee on standards those which appear to have sufficient 
merit to justify further investigation. 

So that all matters submitted might have uniform treat- 
ment, the rules provided in Circular 18 have been strictly 
followed. These rules specifically provide that arrangements 
for tests of any device will not be made until an examination 
of the plans discloses the necessity or desirability of conduct- 
ing such tests under service conditions. In case such test is 
to be made, the appliance must be furnished, installed, and 
operated without expense to the Railroad Administration. 
This work has covered a very wide field. 

A classification of the invention files as of October 1, 1919, 
under 12 headings, shows a total of 1,160 devices and appli- 
ances. The investigations and reports on 225 of these devices 
have been completed, with the exception of 14 which were 
recommended for service tests. Reports on 245 devices are 
being delaved waiting for additional information from the 
inventor or railroads which have used the device. 

Safety-Appliance Laws 

The enforcement of the safety-appliance laws, which has 
been handled by the Railroad Administration since the rail- 
roads have been under federal control, has been under the 
direction of the mechanical department. During that period 
13,295 specific violations have been filed by the Interstate 
Commerce Commission, all of which have been handled for 
correction. 

As provided in General Order No. 46, reports of all vio- 
lations were submitted to the mechanical department. The 
greatest number of such violations submitted was during the 
month of February, 1919, when 1,970 were submitted. Since 
that time the number of such violations has steadily decreased, 
only 731 having been filed in September, which indicates that 
the action taken has been effective. 

During this pericd a number of matters which have been 
in dispute between individual railroads and the commission 
for several vears have been satisfactorily settled. Among 
these is the matter of controlling the speed of freight trains 
on grades without the use of hand brakes. Failure to con- 
trol trains with air brakes has resulted in numerous suits 
being filed by the Interstate Commerce Commission. — For 
instance, this question was taken up with the Baltimore & 
Ohio Railroad in 1908, since which time it has repeatedly 
been before the courts without a definite conclusion. 

It is believed that the matter has now been settled by 
conference and joint investigation arranged by the mechanical 
department between the Bureau cf Safety of the Interstate 
Commerce Commissicn and the railroad officials. At this 
conference an agreement was reached as to a practical method 
of handling trains on the various grades as required by law, 
and instructions were issued by the Railroad Administration 
putting this arrangement into effect. 

Similar conferences have been arranged in connection with 
other matters, and by working in close co-operation with the 
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representatives of the commission on these matters it is be- 
lieved that much permanent good has been accomplished. 
Action Taken to Promote Safety 


In addition to the enforcement of the safety-appliance laws, 
an understanding was reached with the employees who in the 
past have been urging safety legislation, both state and 
national, that before such action was taken their demands 
would be presented to the Division of Operation for consid- 
eration, with a view to providing all necessary safety devices 
for the protection of the employees without the necessity of 
additional legislation, either state or national. Pursuant to 
this understanding, arrangements have been made by the 
mechanical department to equip locomotives with the follow- 
ing devices for the promotion of safety or efficiency, in addi- 
tion to those required by federal laws: 

Mechanical fire doors, lagging on steam pipes in cabs, 
standardization of location of air-brake cut-out valves in 
cabs; relocating air compressors so they will not obstruct the 
view of enginemen; applying handholds and suitable steps 
on sides of cabs; providing sanitary drinking water on loco- 
motives; locating water glasses so they can be easily read 
by engineer and fireman, or applying second water glass if 
needed; applying electric marker and classification lamps; 
closing openings in cabs around boiler heads, injector pipes, 
reverse levers, etc.; providing cab heaters, equipping loco- 
motives in cold climates with suitable cab curtains. 

While these appliances are primarily in the interests of 
safety, they also promote efficiency and economy in locomo- 
tive operation. 

Extension of Time for Applying Safety Appliances to Freight 
Cars 

Due to the war and other causes, the application of safety 
appliances, as required by federal laws and orders of the 
Interstate Commerce Commission, had been delayed so that 
this important work could not possibly be completed within 
the time provided, although repeated extensions had been 
granted by the commission, the last one expiring on Septem- 
ber 1, 1919. 

Although it was suggested that an extension of time until 
January 1, 1921, be asked for, upon investigation made by 
the Railroad Administration, it was concluded that if vigor- 
ously pushed the necessary work could be completed in much 
less time. Therefore, a request was made to the Interstate 
Commerce Commission to extend this period, and after a 
hearing, at which the situation was presented to the commis- 
sion, an extension was granted until March 1, 1920, to com- 
plete the work of equipping freight cars with safety appli- 
ances. 

In order to force this work to a speedy conclusion instruc- 
tions were issued that empty cars should not be accepted in 
interchange unless equipped with United States safetv appli- 
ance standards. 

This work is being closely followed, so that there may be 
no possibility of a further extension being needed. With 
the progress now being made it will be entirely practicable 
to withhold from service all cars not equipped prior to 
March 1, 1920. 

Vocational Training for Railroad Employees 

The plans for vocational training for railroad employees 
in connection with the Federal Board for Vocational Educa- 
tion, which were referred to in our 1918 report, have been 
completed, and all railroads under federal control have been 
authorized to co-operate with the Federal Board of Voca- 
tional Education in the establishment of training schools for 
apprentices. 

The railroads have also been granted authority to require 
the attendance of apprentices at these schools not less than 
208 hours per year, and to incur necessary expense to fit up 
suitable classrooms in which such classes may be held. 
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The Railroad Administration is also co-operating with the 
Federal Board for Vocational Education in the matter of 
training disabled soldiers and sailors for such work in the 
railway service as their physical condition will permit them 
to perform. Under the arrangements made with the Fed- 
eral Board for Vocational Education, such men may be taken 
into railway shops and fitted for positions in mechanical 
work under a plan for special training and be paid by the 
railroad for their services approximately the wages of an 
ipprentice. An additional allowance is made to such men 
y the Federal Board for Vocational Education, which will 
ring their pay somewhat higher than that of the average 
railway employee. 

\n understanding has also been reached with the em- 
ployees’ organizations that when these men have completed 
their course of training they may be employed as journeymen 
ither in the shop where they have been trained or at any 
ther point. 


National Agreement 


One of the inevitable results of federal operation of the 
lroads was the establishment of uniform rates of pay and 
orking conditions for railway employees. 
Under the arrangements in force when the railroads were 
ken over, each of the various railroad lines had its own 
iop rules or working agreement with the shopmen. This 
resulted in not only differences of rates but in working con- 
ns on different railroads, which caused dissatisfaction 
unrest among the employees and resulted in a movement 
shopmen from road to road 
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serious inconvenience to transportation and without the neces- 
sity of referring them to the Division of Labor. We have 
uniformly followed the policy of absolutely fair treatment of 
employees, exerting every reasonable means to correct any 
abuses found to exist and impressing upon all concerned the 
necessity of handling grievances in an orderly manner and 
in accordance with existing agreements. 

In the cases where this failed and the employees stopped 
work, they have been plainly told that grievances would not 
be considered after the employees had left the service; there- 
fore, the only way to obtain action was to return to work 
and present their grievances in an orderly manner. 

The success of this policy has been proven by the fact that 
since the railroads have been in federal operation there has 
not been a single strike authorized by the executive officers 
of the various shopmen’s organizations, and we have had 
their co-operation to the fullest extent to promote harmony 
and efficiency in shop work. 

One of the provisions of the national agreement is that 
“prior to the assertion of grievances as herein provided and 
while questions of grievances are pending, there will neither 
be a shutdown by the employer nor a suspension of work by 
the employees.” This is an important concession by both 
sides which, if fairly observed, will go far toward eliminating 
disputes between the railroads and their employees. 


Distribution of Labor 


The distribution of shop labor to meet the demands in 
different sections of the country under varying business con- 
ditions has received careful at- 
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The director of the Division of Operation recom- 
mends the continuation of the administration’s 
labor policy and standardization of the construc- 
tion and repair of freight cars. 


tention. 

We have considered that each 
skilled mechanic trained in 
railroad work represents a cer- 
tain definite investment which 
is lost to the railroads if, on 








eration, and such a propo- 
was submitted early in January, 1919. After con- 
eration by various boards and committees, the matter 

s turned over to the mechanical department on September 

and the negotiations with the shopmen’s committee were 
pleted on September 17; the agreement approved and 
rned by the director general and the executive officers of 

employees’ organizations on September 20, to become 
ctive on October 20, 1919. 

Phis agreement is in line with the labor policy of the 
Railroad Administration, and is an important step forward 
dealing with the labor situation. It has already been 
monstrated that putting the agreement into effect in a 
rmonious and co-operative manner has materially improved 

labor situation by allaying the unrest among the shop 
\ployees which prevailed and insuring them uniform treat- 
nt and proper consideration, and improvement has already 
een noted in the operation of shops, engine houses and repair 
irds due to the more stable conditions brought about by this 
vreement. 

An important fact developed in connection with the na- 
onal agreement is that adequate provision was not being 
nade to insure a future supply of mechanics by proper devel- 
ment of the apprenticeship system. At the ratio provided 
y the national agreement 64,159 apprentices could be em- 
loyed, while a check of actual conditions shows that but 
7,218 are employed. If we are to provide a future supply 
’ skilled mechanics, more attention must be given to main- 
ining the full ratio of apprentices and giving them proper 
lining. 


Method of Handling Labor Disputes 


During the year 163 labor disputes with shop crafts, some 
them of an extremely difficult character, have been suc- 
ssfully handled by the mechanical department without 


account of a temporary per:od 
of dull business, the man leaves railroad service to enter 
the employ of a private industry, because in many instances 
he never returns to railroad service. To avoid this loss of 
skilled workmen, as well as to provide employment during 
periods of dull business, arrangements have been made 
through the regional directors to provide employment within 
their region as far as practical for men who are laid off 
owing to dull business on the different railroads. 

Where employment cannot be provided within their own 
region arrangements have been made to advise this office of 
all cases where there is a shortage or a surplus of skilled 
workmen when arrangements have been made for transfer. 
In this way we have been able to fill many vacancies as well 
as to provide employment for deserving workmen, and have 
thus retained to the Railroad Administration men who are 
skilled in mechanical work. In this we have had the close 
and sympathetic co-operation of the Railway Employees’ 
Department of the American Federation of Labor, who fur- 
nish us with names of workmen seeking employment, and 
carefully follow up the cases where on their request workmen 
are sent to the different railroads to see that they accept the 
employment offered and for which they were furnished trans- 
portation. 

It is believed that this. work could be advantageously con- 
tinued under private control and that it would be of decided 
benefit to both the railroad companies and to the workmen. 


Activities of Field Men and the Saving Effected by Their 
Work 


The work of the field forces has consisted of making spe- 
cial investigations of improper conditions reported, checking 
up conditions in shops, engine houses and repair yards for 
the purpose of promoting efficiency and economy in operation 
and handling labor matters that had not reached the stage 
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where they should be referred to the Division of Labor for 
settlement. 

During the war the forces at practically all terminals had 
been built up to such an extent that they were out of propor- 
tion to the business handled. A check on the Erie Railroad 
in 1918 showed the need for a thorough investigation of shop 
and engine-house conditions on all railroads; therefore this 
work was extended and developed into a comprehensive sys- 
tem of reporting conditions of shop and engine-house opera- 
tion monthly through the regional directors. 

On account of the changed values due to increased labor 
and material costs, a comparison on a money basis was worth- 
less; therefore all comparisons of shop and engine-house oper- 
ation were made on a man-hour basis. 

To illustrate the improvement in conditions, a check of 
2,921 engine houses in January, 1919, showed an average of 
30.58 man-hours per locomotive handled, while a check of 
the same engine houses in July, 1919, showed 25.77 man- 
hours per locomotive handled, or a decrease of 7,013,036 in 
the number of man-hours in handling approximately 54,000 
locomotives. This represents a saving per month of $4,263,- 
541, which is at the rate of approximately $50,000,000 per 
annum. 

Other matters which have been investigated by the field 
forces include disputes between officials and the employees, 
losses due to good material finding its way into the scrap 
bins, shop practices and the efficient use of machine tools, 
storage of material to see that it is properly protected, con- 
dition of shops and shop grounds, condition of roundhouses, 
turntables, cinder pits and other terminal facilities to see 
that they were sufficient and were efficiently operated, check- 
ing up car-repair forces and facilities, and in many instances 
reorganizing forces at division points or on an entire rail- 
road, seeing that shops and repair yards were properly sup- 
plied with material and tools so that the work could proceed 
without delay. 


Distribution of Power 


Through reports made each week by each railroad the 
mechanical department is kept informed as to the exact condi- 
tion on each road with respect to motive power. This infor- 
mation enables us to promptly transfer locomotives from one 
road or section of the country to other roads or points where 
an actual or anticipated shortage of power. develops to fa- 
cilitate the movement of traffic. . 

In order to meet any contingency that might arise and avoid 
such congestion as existed in the latter part of 1917 and the 
beginning of 1918, 150 new Mikado and Santa Fe type loco- 
motives were held in reserve in emergency pools at Albany, 
Buffalo, Cleveland, Columbus and Potomac yards. These 
locomotives were under the control of the mechanical depart- 
ment and were held for assignment to any road where, due 
to either adverse weather conditions or to increased volume 
of business, the need for additional power became apparent. 
From time to time locomotives as needed to tide over temporary 
emergencies were taken from these reserve pools and de- 
spatched to the roads or points where they were most needed. 
This reserve supply of locomotives was maintained until it 
became clearly apparent from the condition of power as well 
as from the demands that they would no longer be needed 
when the locomotives comprising the reserve were forwarded 

ing roads. 
” snap to the locomotives in this reserve, 200 locomo- 
tives originally constructed for the Russian government are 
under the control of the administration, to be used as a power 
reserve, which can ." — and easily transferred as the 
( service demand. 
ye Sento development of the oil fields in the Southwest 
created an acute shortage of power on the roads traversing 
‘¢hat territory, which was promptly met by the immediate 
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transfer of power from ike East, care being taken to provide 
locomotives to meet the clearances and restricted bridge load- 
ing in that territory. ; 

In order to meet the increased demand for locomotives to 
move coal traffic a large number of locomotives were trans- 
ferred to the coal-carrying roads in the Lake region during 
the early fall. 

Approximately 750 locomotives have been constantly in 
service on other than owning lines. Their location has been 
changed from time to time to meet traffic conditions, which 
has enabled us to at all times furnish a sufficient supply of 
motive power to meet traffic conditions in the various sections 
of the country. 

Since January 1, 1919, 2,307 locomotives have been given 
repairs in other than owning line shops. 

A number of practices and methods established by the 
Railroad Administration should be permanently established 
and made standard because they are in the interest of econ- 
omy, efficiency and uniformity. 


Practices Which Should Be Continued and Made Standard 


Among these is the standard classification of repairs to 
locomotives and tenders, because it forms a reasonably accu- 
rate basis of comparison of the work of the different shops 
and the cost of locomotive maintenance. It also promotes 
efficiency by establishing a certain definite standard for loco- 
motive repairs, thus preventing the practice which is alto- 
gether too common of shopping locomotives at frequent inter- 
vals and doing only a portion of the work needed in order to 
increase the mileage between class repairs. 

The standards for repairs to freight cars provided for in 
these circulars were established to avoid delays to freight 
cars when on other lines waiting for material to make repairs 
in kind. 

On December 31, 1917, 52 per cent of the total number 
of freight cars were on their home lines, and at the present 
time less than 25 per cent of cars are on home lines, and it 
is extremely doubtful if this percentage will ever be materi- 
ally increased, because no matter how diligent the efforts 
to send cars to home lines the first period of heavy business 
scatters them to all parts of the country, and it is months 
before they can again be returned to their home lines. For 
this reason the standardization not only of construction but 
of repair parts is a necessity if we are to properly maintain 
equipment at a reasonable cost. 

In the interest of efficiency and economy individual stand- 
ards of freight-car construction or repairs should never again 
be permitted, as there is not a logical argument that can be 
advanced in opposition to the standardization of freight cars 
on all roads. 

For the above reasons the standards for repairs established 
by circulars 7 and 8 should be continued subject to necessary 
revision from time to time, and should be added to wherever 
it may be found pratical to do so. 

The inspection of stationary boilers by the railroads should 
be continued under their own supervision, thus insuring the 
very best possible character of inspection, and that inspections 
will be made at times when it will cause the least incon- 
venience. 

This method of inspection will also promote efficiency and 
bring about uniformity in the different requirements, so that 
railroads operating through several states will not have a 
number of different standards of inspection for their station- 
ary boilers. 

Complete records of the standardized equipment con- 
structed by the Railroad Administration, including drawings 
and prints, cost of maintenance as developed by special inves- 
tigations or otherwise, and all other matters covered by this 
report or handled by the mechanical department, are available 
in our files for use when needed. 























THE EFFECT OF MOLYBDENUM IN ALLOY STEELS 


Increased Toughness and 


Wide Hardening Range 


Characterize Steels Containing This Element 


N the development of modern railroad equipment the exces- 

sive size of parts required to bear the high stresses is often 

a limiting factor. The use of alloy steels has been recog- 
nized as a possible method of overcoming these limitations, 
but the results secured with this material have not been 
wholly satisfactory. 

The requirements of a steel for use in the running gear 
of a locomotive are (1) toughness and ability to resist sudden 
and repeated shocks, (2) ease of manipulation, to permit of 
handling it without installing special equipment. In addi- 
tion, it is desirable that the steel have a high elastic limit 
and ultimate strength. The low carbon steels used in ordi- 
nary forgings meet the first requirements, but are deficient in 
strength. The majority of alloy steels have desirable physi- 
cal properties, but require special care in working and cannot 
readily be handled in railroad shops. In view of these facts, 
it is interesting to note that steels alloyed with molybdenum, 
which seem to combine in an unusual degree the properties 
that have been found desirable for steels used in locomotives, 
are now being introduced for railroad service. 

The properties of molybdenum steels are set forth in a 
ook recently issued by the Climax Molybdenum Company, 
New York, from which the information in this article has 
been secured. The data presented are stated to be the results 
of tests of the ordinary commercial steels taken from the rec- 
ords of the users of these alloys. 

The use of molybdenum as an alloy agent in steel was 
developed commercially under the stress of war conditions. 
[he properties which made molybdenum alloys especially 
valuable for use in liberty motors, tanks and other equipment 
subjected to severe stresses are the high tensile strength and 
high elastic limit, combined with unusually large reduction 
of area secured by its use. Other incidental advantages are 
the wide range of temperature within which the tempering 





Drawn at 700 Deg. F. 


Specimens quenched in oil from 1,600 Deg. F. and drawn as shown. 


ind drawing operations can be performed without greatly 
iltering the physical properties of the steel, the uniformity 
nf hardening throughout large sections, the reduction of 
warpage during manufacture and the unusual toughening of 
he steel. 

The relatively small variation in the physical properties 
vhich results from a change in the quenching temperature is 
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Drawn at 1,100 Deg. F. 
Fig. 1. Microphotographs of Chrome Molybdenum Steel Showing 


well illustrated by the following results secured with a chrome 
molybdenum steel: 


TENSILE TEst, PuysicaAL Properties, GrapE MO-2 CuHromMre-MoLyBDENUM 


STEEL 

Water Elastic Tensile Elongation, Reduction of 

quench limit strength percent area, per cent 
ce a ae 149,600 162,900 16.0 57.2 
Bee Se Oe erie 151,000 163,400 16.5 57.3 
SL! a ror 148,800 163,600 17.0 57.3 
EG50 GEE. Fo ince vsews 148.500 161,400 16.5 58.9 
LFOW GOP Biccsccccan 149,500 162,400 16.5 56.8 


Tests made on 1'%-in. round bars, all drawn at 1,000 deg. F. Analysis: 
carbon .23 to .30, manganese .50 to .80, chromium .80 to 1.10, silicon 
-10 to .20, molybdenum .25 to .40. 

This is further illustrated by the photomicrographs in 
Fig. 1. The uniformity of hardening throughout large sec- 





Fig. 2. Comparative Brinell Hardness of Chrome Molybdenum 
Steel (shown on the left) and a Similar Alloy Steel 


tions is shown by Fig. 2, in which the Brinell readings on 
31%-in. square sections of chrome-molybdenum and another 
similar alloy steel are compared. 

Molybdenum has been used for many years in the manu- 





Drawn at 1,300 Deg. F. 
Similarity of Microstructure at Various Drawing Temperatures 


Magnification 400 diameters. 


facture of high-speed steel with six per cent of molybdenum 
and came into disuse with the tool steel trade because the 
composition was unfavorable to uniform results after redress- 
ing the tool. This defect was accounted for by volatilization, 
but at the present time molybdenum tool steels are being pro- 
duced in Great Britain and here in commercial tonnages, with 
cobalt as a satisfactory stabilizer. All of the steels described 
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in this article contain molybdenum in amounts ranging from 
.3 to .8 per cent. In these steels there is no volatilization in 
production or in use. Heretofore, the properties imparted by 
fractional percentages of the element were relatively little 
understood and the alloys of molybdenum formerly used were 
often impure and the results secured were therefore not uni- 
form. Furthermore, molybdenum was classed as a rare ele- 
ment, not available in commercial quantities. 

During the war large deposits of molybdenum were devel- 
oped at Climax, Colo. From this ore ferro-molybdenum and 
calcium molybdate were produced in quantities, and a large 
tonnage of various types of molybdenum steel was manufac- 
tured. The molybdenum is introduced into the steel either in 
the bath or in the ladle, preferably in the bath, and can be 
used in steels produced by the open hearth, electric or crucible 
. process. 

The alloys which have been developed thus far are of four 
general types, chrome-molybdenum, chrome-nickel-molybde- 
num, nickel-molybdenum and chrome-vanadium-molybdenum 
steels. Each of these alloys is made in a number of grades 
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Fig. 3. Properties of Chrome Molybdenum Steel Quenched In 


Water and Drawn at Various Temperatures 
All tests made with 11%4-in. square bars quenched from 1,600 deg. F. 
Hardening range 1,500 to 1,700 deg. F. Bars heat treated in full size, 
then machined to .505 in. diameter. Approximate average analysis: car- 
bon .32 per cent, manganese .55 per cent, silicon .15 per cent, chromium 
.90 per cent, molybdenum .37 per cent. 


with varying percentages of the metallic elements and varying 
carbon content. The chemical compositions are as follows: 


CuroME-MOLYBDENUM STEELS 
Tyre MO 
Per cent 

NS SRE a Soe Rhee oiore edi @aish wel oy Racsieancesk ak 15 to .40 
NE ET DE TTD Cae RiGee een a Gan -40 to .80 
ID cotter eee Sct he Sah Gus aia didlo kesKiG RAco he .70 to 1.10 
IN ru atin re on sober et ores a hia boo dew shad bss .25 to .40 

Tyre MS 
PMs re toner tate ats gahicy 205. ne sa alyivialsie Galbeaiad .40 to .50 
EMOEE. o.8.5-6:<oweenie's ants oniten sane cogs censens -60 to .90 
NT aE a Sidhe le. 2 Gin sa a bine <a bik lw GeO bie KAS 0b SiR aIRee -10 to .20 
EEE OD ae ee Ge ee .80 to 1.10 
INN 2 sida oe dukes brs lo 4 bedi Grab aware aie okie 2b Ee .25 to .40 

CuROME-NICKEL-MoLYBDENUM STEEL 

Type LM 
(UREN a Ie CENTER CLIP REE eRe TREE ea Re 25 to .35 
IERIE Go re reich iayieeiaw sclactepeleaeenenen.oegee 50 to .80 
MINIT piel vials! 8 chino ne en dsaeid we se enesewee bb Re eae 10 to .25 
IR coo ci oes “fae Gain fa Sic 4S Kia. Bids gi oi@ia ia Sa kw .70 to 1.00 
ani i one k brtaieAopielalele bieheW0is< a \0reio av acaeteask DE 
ee Re nr or eee .30 to .50 

NIcKEL-MoOLyBpENUM STEEL 

Type NM 
IN arcs artes au Ne ta iN a ete ein ae cer, 6a a a 5 aly ld ae 20 to .40 
III hc paca S Ne cicacicsss'sauces cineeinccaereb-aas 30 to .50 
BN ting wine aq arsine dc emiele 5 00 50 eieinw haa dieigih eins 3.00 to 5.00 
TEE DER IRE SIRI eee anne een aan ea mi i -10 to .20 
ENE EOE ER ae EES rane ° 30 to .70 
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CHROME-VANADIUM-MoLYBDENUM STEEL 
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Drawing and Annealing Temperatures in Degrees Fahrenheit 


Fig. 4. Properties of Chrome Molybdenum Steels Quenched In 
Oil and Drawn at Various Temperatures 
Method of testing and average analysis same as given in Fig. 3, except 


quenching temperature, which was 1,700 deg. F. 


Properties of Chrome-Molybdenum Steel 
The steels of the chrome-molybdenum series are made in 
four grades of varying carbon content, the analyses being as 
follows: 
Tyre MO 
(Molybdenum .25 to 40 per cent) 


Grade MO-1 Grade MO-2 Grade MO-3 


CPOE «5 icalesineaawse 15 to .23 .23 to .30 .30 to .40 
Manganese .......0-- .40 to .70 .50 to .80 50 to .80 
Chromium . .70 to 1.00 .80 to 1.10 .80 to 1.10 
ARMIN ia sk loseo nats Seavasw wives -10 to .20 10 to .2 -10 to .20 


Sulphur and phosphorus each .04 maximum. 
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Fig. 5. Effect of Higher Molybdenum Content on Chrome Molyb- 


denum Steel, Water Quenched 


Approximate average analysis: carbon .36 per cent, manganese .52 per 
cent, silicon .13 per cent, chromium 1.00 per cent, molybdenum .76 per 
cent. Method of testing same as given in Fig, 3. Hardening range 1,500 
to 1,700 deg. F. 


This type is suitable for general machinery parts subjected 
to high stresses. With low carbon content it makes an ex- 
tremely tough case-hardening steel, while the grades having 
higher carbon percentage are used principally for oil- 
quenched gears and large forgings. The grade MO-3 is rec- 
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smmended for driving axles, main and side rods, piston rods 
and crank pins. The properties developed by water and oil- 
quenching are shown by the diagrams reproduced in Figs. 3 
and 4. The reduction of area, which is an index of the 
toughness and satisfactory machining qualities of the steel is 
unusually high. It will also be noted that the tensile strength 
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rage analysis same as given in Fig. 5. Method of test- 


elastic limit decrease slowly as the drawing tempera- 
is increased. ‘This is a distinct advantage, as the high 
ing temperature gives greater resistance to dynamic 
ses or fatigue and the slow falling off of the physical 
erties gives a greater permissible range in heat treatment. 

effect of an increase in the molybdenum content is 
vn by a comparison of the test in Figs. 3 and 4 with 
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Fig. 7. Properties of Nickel Molybdenum Steel, Drawn at Vari- 


ous Temperatures 


\ll tests made with 11-in. round bars quenched in oil from 1,500 deg. 
Hardening range 1,450 to 1,650 deg. F. Heat treated in full size and 
machined to .505 in. diameter. Approximate average analysis: Car- 

1 .33 per cent, manganese .25 per cent, silicon .18 per cent, nickel 4.50 
cent, molybdenum .58 per cent. 


Figs. 5 and 6, the curves of the latter charts representing 
tests of 


steel containing .76 per cent molybdenum, whereas 


Figs. 3 and 4 were plotted for steel with .37 per cent molyb- 
cenum. 
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Molybdenum Spring Steels 
The type MS has a higher carbon content than 
MO and is designed‘ especially for springs, rivet 
forging dies. The analysis range is as follows: 


the type 
sets and 


ToT OTC TIT TCP eT TE CT TT Te 8 Oe 
bo sikiibch Carbuattaeisin wh cash A An .60 to .90 per cent 
Rese Ease an abeee Cedub ands wane wie .10 to .20 per cent 


BN eee rr ey eee eee. .80 to 1.10 per cent 

Oe Ee eee ee 
The physical properties of this steel are: 

ee SEE vic.5sawisewas eae 180,000 to 210,000 Ib. per sq. in. 

Tensile strength ........... 200,000 to 230,000 Ib. per sq. in. 


Elongation, per cent 12 to 15 
Reduction of area, per cent.. 37 to 45 


The chrome-nickel-molybdenum and chrome-vanadium- 
molybdenum steels are not considered commercially applicable 
for railroad service. However, the nickel-molybdenum steels 
are applicable for practically the same service as the type 
MO-3. 

Nickel-Molybdenum Steels 


The addition of molybdenum to nickel steel increases the 
elastic limit and the toughness and ductility for given elas- 
tic limits. It also permits of heat treating the steels within 
a wider temperature range without a detrimental effect on the 
physical properties. 

The grade recommended for axles and similar parts is the 
NM-2, which has the following chemical composition : 


Carbon 


Se ee ee ee eT wre ee ae .30 to .40 per cent 
cre err Mer re ny .25 to .45 per cent 
TART AS is nek RE ee Dena a Baas 3.00 to 5.00 per cent 
Silicon 


.10 to 


.20 per cent 
.30 to 


Molybdenum .70 per cent 


The table below shows the slight variation in the proper- 
ties caused by marked differences in the quenching tempera- 
tures. 


Taste I—Puystcat ProrertikEs 


Elastic Tensile Elongation, Red. of area, 
Oil queneh limit strength per cent per cent 

LS5P Gee. Fiosxcscicsvs 164.600 173,800 16.0 53.4 
L500 GOR. Tecavsesecs 166,500 176,006 15.5 55.3 
i a re 165,100 175,000 15.5 54.0 
Serer 164,900 173,300 15.5 55.6 
LQSO Gee: Foi. ss ccees 166,000 174,400 15.0 55.0 

\nalysis: Carbon .33 per cent, manganese .25 per cent, silicon .18 per 
cent, nickel 4.50 per cent, molybdenum 


.52 per cent. 

The effect of a variation is the drawing temperature is il- 
lustrated in Fig. 7. 

The data presented in the foregoing charts and tables have 
been taken from tests of material used in automobiles, avia- 
tion engines and tanks, the sections in all cases being rela- 
tively small. The difference in the service conditions en- 
countered in railroad equipment and the larger sections used, 
make it difficult to predict the behavior of molybdenum steels 
in locomotive parts. From the results already secured the 
types described above appear to have properties that would 
make them well adapted for use under severe service condi- 
tions and the results of the introduction of this type of alloy 
steel will therefore be of great interest. 


A CENTRIFUGAL SySTEM OF CASTING PripEs.—The Na- 
tional Iron Corporation, of Toronto, is casting iron pipes by 
a centrifugal system, devised by a French engineer, which it 
is claimed will revolutionize the pipe-making industry by 
reason of the fact that it produces a stronger pipe and one 
that will not burst under a high pressure. The iron, at very 
high temperature, is poured into a trough, which is immedi- 
ately introduced into a revolving water-cooled mould and 
turned over. Centrifugal force distributes the metal evenly, 
and as graduated ladles are used there is no waste. The fin- 
ished pipe is withdrawn a few seconds after the iron is 
poured. ‘Tests indicate greater strength and closer texture 
than result from the ordinary casting in sand—The En- 
gineer, London. 
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INERTIA FORCES OF THE REVOLVING AND 
RECIPROCATING PARTS IN AN ATLANTIC 
TYPE LOCOMOTIVE 


BY EDWARD L. COSTER 
Assoc. Am. Soc. M. E. 


In the following calculations is presented in detail a deter- 
mination of the horizontal and vertical disturbing forces ex- 
erted on the main crank pins at the dead points and quarters, 
respectively, by the inertia of the reciprocating parts, the 
main rods and the side rods of a recently built heavy Atlantic 
type superheated steam locomotive, having 23/2-in. x 26-in. 
cylinders, 80-in. drivers, and 205-lb. boiler pressure, and in 
which, as the result of very careful design and the use of 
heat-treated steel, the weights of these parts have probably 
been reduced approximately to the minimum consistent with 
the requisite strength. 

Denoting the front and back dead points by F and B, 
respectively, 

Let s = piston strike in inches 
D = driving wheel diameter in inches 
R = crank radius in feet 
L = length of tae main rod, center to center, in feet 


X = distance of the center of gravity of the main rod from the crank 
pin center in feet 


k = radius of gyration of the main rod about the axis of the crosshead 
pin in feet 
W = weight of the reciprocating parts in pounds 
Ww’ = = weight of the main rod in pounds 
W”’ = weight of the main rod at the center of the crank pin in pounds 


W’” = weight of the side rod at the center of main crank pin in pounds 

Wm = counterweight at crank radius in the main driver for the recipro- 
cating parts, main rod and the main pin end of the side rod in 
pounds 


We = counterweight at crank radius in the front driver for the re- 
ciprocating parts in pounds 
Pe = inertia of reciprocating parts at F in pounds 
Pp = inertia of reciprocating parts * 5 in pounds 
Pr’ = horizontal inertia of main rod at F in pounds 
Py’ = horizontal inertia of main rod ps 'B in pounds 
C’” = centrifugal force of W’”’ in pounds 
Cm = centrifugal force of Wm in pounds 
Ct = centrifugal force of (Wm + Wr) in pounds. 
For the locomotive under consideration, the dimensions 
and weights are as follows: 
$ = 26 in. W a=790:5: Ib. 
D = x80 in. WwW’ = 7260.0 ib. 
m => 1G6F ft. W’”’ = 440.5 lb. 
2 => F323 ft. Wyre? == 230.0 Tm. 
X = 4.395 ft. Wm = 977.5 lb. 
k® = 64.974 ft. (approximately).* Wr = 306.0 Ib. 


Then substituting feet for inches for the quantities within 
the braces of formulae (2a), (3a), (6a) and (7a), given in 
the writer’s article entitled the Longitudinal Disturbing 
Forces in Locomotives,f published in the Rail: way. Mechant- 
cal Engineer for July, 1919, at diameter speed we have: 


1.083 
Pe = 1.6 X 730.5 > oe +- b — 30,388.8 X 1.096 = 33,306 Ib. 
L 11.323 ) 
f 1.083 ) 
Pe = 1.6 X 730.5 < 26 i —- — 0,388.8 0.904 = 27,471 Ib 
11.323 
f 2 4.395 11.3 — 29,952 x 0.979 
oe x 720% 2 + 1,083 aoe al es 
Pe’ = 1.6 X 720 X 26 : i 11.3232 = 29,323 Ib 
f 2X 4.395 — 11.323 } 
ee eae ws -— 1.083 : \ == 29,952: 1,021 
Pe’ == 1.6 % 720 * 26 sy 1.083 11.3238 { = 30,581 Ib. 


From formula (1a) in the article above referred to, at 
diameter _— 





Ce — tew''"s = 16 X 231% a = 9,610 Ib. 
and Ct = 1.6(Wm + Wre)s = 1.6(977.5 + 306) XK 26 = 53,394 Ib. 
*The period of oscillation of this main rod about the axis of the 


crosshead pin has not as yet been determined. 
is that of a rod of equal length and almost identical position of mass 
center, for which k? was calculated by the writer from the results of an 
oscillation test . 

+These formulae were stated as follows, except that for convenience the 
weight designations have been changed in this article: 

R 
1—— P; 


R 
Ga): Pe= Lowe 1+— =} ; (3a): Pb = 1.6Ws ; 
( 7 


<= —t. i = —t. 
(6a) : Pe’ = 1.6W’s4 1 + R——-— (7a) : Pb’ = 1.6W’s \ 


ay, anes 


L?2 


The value of k? here given 
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Therefore at 80 miles an hour the total horizontal inertia 
forces on the main crank pin are: 


Pe + Pe’ + C’”’ = 33,306 + 29,323 + 9,610 = 72,239 Ib. at F 
Po + Po’ + C’” = 27,471 + 30,581 + 9,610 = 67,662 Ib. at B 
Difference = 4,577 Ib. 
Consequently the unbalanced longitudinal inertia forces 
are: 


Pe + Pr’ + C’”’ — Ct = 72,239 — 53,394 = 18,845 Ib. at F 
Po + Po’ + C’”’ — Ct = 67.662 — 53,394 = 14,268 Ib. at B 


Difference = 4, 577 lb. 


Turning now to the quarters, as demonstrated in Hender- 
son’s “Locomotive Operation,” 2d edition, pages 51-57 and 
page 516 (this discussion is too long for inclusion here), at 
diameter speed the resultant vertical upward and downward 
force in pounds exerted on the main crank pin at the top and 
bottom quarters, respectively, by the inertia of the reciprocat- 
ing parts and the inertia and weight of the main and side 
rods is 


rT 


R = 1.682 W’ | k? L Ch = (W" + Wr) 
| 


the negative and positive signs preceding the last term cor- 
responding to the top and bottom quarters, respectively. 
Substituting the above given values, then at 80 miles an 


hour: 
( 4.395 
( ——- X 1.083* | 1.083° ] 
Re = 1.6 X 264 720 | 64.974 11,323 | + 730.5 ——"_____. 
lair aetna et 11.323? — 1.0832 
L i1.323? 7 “11.323? — 1.0832) - 


+ 9,610 — (440.5 + 
top quarter. 
and 

Rv = 15,549 + 9,610 + 671.5 = 25,830.5 Ib. 


231) = 15,549 + 9,610 — 671.5 = 24,487.5 lb. at the 


at the bottom quarter. 


The difference of 1,343 lb. between the top and bottom 
quarters results from the weights of the main and side rods 
at the main crank pin. 

Since at this speed 


Ca = 126Was = 1.6 <.977.5 x 26 = 40,664 ib... 


at the top quarter the net increase in the static wheel pressure 
(34,000 lb.) of each main driver, or the “dynamic aug- 
ment,” - 

Cm —Rt= 40,664 a 24,487 = 16,177 lb., 
and at the bottom quarter the net decrease in the static wheel 
load is 


Cm — Rv = 40,664 — 25,830 = 14,834 Ib. 


This is a total variation of 31,011 lb. per semi-revolution. 

While the maximum speed of this locomotive is supposed 
to be 70 miles an hour, it has been operated at considerably 
higher velocities, hence the assumption of 80 miles an hour 
as a basis for the calculation of the maximum inertia forces 
is not excessive. 

The foregoing figures indicate that, even with the most 
refined design and the use of the best materials now obtain- 
able, the maximum disturbing forces at the dead points and 
quarters due to the inertia of the reciprocating parts, main 
and side rods are of great intensity, and they emphasize the 
vital importance of the most careful design and construction 
of these parts in order that their weight may be reduced to 
the practical minimum. For many years this fact has been 
universally recognized in Europe, but in this country, with a 
few notable exceptions, of which the locomotive here consid- 
ered is one of the best examples, it has not received the atten- 
tion which it unquestionably deserves. 


CRANE Hooks, depending from large traveling cranes in 
machine shops, ought to be painted white, so as to be easily 
seen. With this improvement in visibility workmen will be 
less likely to run against a hook or to be struck by one which 


is moving. This point is brought out in “National Safety 
News” No. 318. 
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A SELF-CLEARING HOPPER CAR BUILT EXCLU- 
SIVELY FOR GRAIN SERVICE 


In the construction of freight cars there is apparently a 

to adapt them to carrying a wide variety of lading. 

It is therefore interesting to note that the Canadian Pacific 

y built a large capacity hopper car which is de- 

to handle but one commodity, grain. This car was 

mstructed to determine by actual service test the net ad- 

tages to be obtained from a grain-tight self-clearing car 

of maximum tonnage capacity, as compared to standard box 
ordinary capacity. 

imiting tonnage adopted as the basis of the design 






































The car is all-steel, with the exception of the running 
board and the ridge on top of the center sill. The general 
design is practically the same as is commonly used for coal 
cars of equal capacity, except that this car is built with a 
steel roof. The roof is provided with three hatch openings 
on each side of the running board, which are located re- 
spectively at the center of the car and directly above the two- 
end hoppers. 

The hoppers are arranged four on each side of the center 
sill. The hopper openings are purposely made relatively 
small and the frame and slides are machined and carefully 
fitted. The slides are opened and closed by a rack and 
pinion arrangement and are locked by means of a sealing pin 
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Canadian Pacific 75-Ton Hopper Grain Car 


s the maximum capacity of four M. C. B. axles having 
n. by 11-in. journals. The length was determined by the 
distance from center to center of unloading hoppers in the 
modern elevators at Montreal and West St. John, there be- 
ng one elevator having hopper centers spaced 48 ft. The 
eight was determined by the actual cubic space required 
o contain the full load of wheat, plus an allowance of at 
ast 12 in. on top to permit of full lead being placed in 
he car without trimming. To meet this condition it was 
ecessary to make the height at the eaves 13 ft. The width 
t the eaves is 10 ft. 3 in. 


passing through the slide and hopper frame. The trucks 
are of the Vulcan type built to U. S. R. A. dimensions. 
The light weight is 59,700 lb., making the allowable load 
limit 150,000 Ib. 

The car having given satisfactory performance on its 
initial trip between Port McNicoll, Ontario and Montreal, 
it has been placed in regular service between the same port 
and West St. John. If this type of car proves suitable for 
grain service it will effect a large saving by eliminating leak- . 
age and doing away with the use of grain doors and cooper- 
ing material. 


209 








RAILWAY 


THE EFFICIENCY OF HAND BRAKES 


BY GEO. L. FOWLER 


Circular No. S III-11, issued by the American Railroad 
Association, Section I1I—Mechanical, in May, 1919, reads 
in part as follows: 

“An eight inch brake cylinder has a value of practically 
2,500 Ib. at 50 lb. pressure and the value of a 10-in. cylinder 
at 50 lb. pressure is for all practical purposes 3,950 lb., and 
all parties concerned should use these cylinder values as a 
basis in proportioning the levers in the air brake system for 
the percentage of braking power recommended for the air 
brake. 

“With the body and truck levers properly proportioned for 
60 per cent braking power, as specified in the foregoing, 
and based on the formulae and diagrams shown herein, the 
hand brake wheel or hand brake ratchet lever, brake staff 
at chain, and the hand brake leverage between brake staff 
and cylinder shall be so proportioned that a force of 125 Ib. 


Ei, 


CYLINDER LEVER. 
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HANO BRAKE LEVER - 
FIG. 2. 
é Ss 
hehe cas ? 
S= 2xiz=-24 +r 
W/ > 
FIG. 3. Mr 
W = equivalent pull in lb. at brake cylinder piston rod. 
125 = assumed Ib. pull on rim of brake wheel, or on hand brake lever 


3 in from outer end. 


. Y, A, & B = Dimensions in inches. 


r=M-+K. 
M = radius, in inches, of brake staff drum. 
K = distance, in inches, from face of brake staff drum to center line of 
brake chain. for ye in. brake chain K = % in. 
= minimum chain slack, in inches, to be taken up on brake staff. 
12 = piston travel in inches. 
Note:—Dimension B not to be less than 11 in. 


Formulae for Calculating Hand-Brake Power Given in Circular 


Sill-1l 


at the rim of the brake wheel or three inches from outer end 
of hand brake ratchet lever will develop an equivalent load 
W at the brake cylinder piston of not less than 2,500 lb. and 
3,950 lb. respectively for cars having eight inch and 10-in. 
cylinders. This will insure a minimum hand brake power 
at the shoes of 60 per cent of the empty car weight. 

“A single sheave wheel applied to end of hand brake rod 
should be treated as two-to-one lever in figuring the hand 
brake power.” 

These statements are apt to create a wrong impression if 
allowed to stand at their face value without question. The 
purpose of the circular is to give a method of calculating the 
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actual brake shoe pressures to be obtained and in its presen- 
tation two assumptions are made with which the writer can- 
not agree. Upon these assumptions depends the whole value 
of the calculations for the determination of brake shoe pres- 
sures. 

The first is that a pull of 125 lb. on the brake wheel should 
be used as the power available for the application of the 
brakes. That this can be done there is no doubt, but the 
writer has found in his investigations that a man weighing 
from 150 lb. to 160 Ib. cannot be depended on to pull more 
than 75 lb. or 80 lb. on the brake wheel. A fair rough es- 
timate of what a man can pull is one-half his weight, so that 
to pull 125 lb. would mean either the use of a club or that 
the work would be done by a man of more than ordinary 
strength or weight. 

Then it assumes that the efficiency of the brake rigging 
is 100 per cent. A few years ago the writer had occasion 
to make a series of brake tests in which it was desired to 
maintain a constant pull on the brake chain of 450 Ib. A 
dynamometer with an electrical contact was placed in the 
chain and so arranged that a bell would be rung and kept 
ringing so long as a pull of 450 Ib. was maintained. An 
increase or decrease of pull broke the circuit and the bell 
stopped ringing. It was noticed that the apparent exertion 
which the motorman put on his work varied greatly though 
the chain pull remained constant. A dynamometer was then 
put on the brake handle and it was found that the pull re- 
quired to exert a stress of 450 lb. on the chain varied from 
35 Ib. to 56 lb. and once after it had required 55 Ib. to pro- 
duce the 450-Ilb. chain pull, the pull on the brake handle 
was relaxed to 40 lb. without any decrease in the pull on the 
chain. 

Later, in tests with a high grade geared hand brake its ef- 
ficiency was found to range from 70 to 80 per cent and that 
of the plain staff brake to be rarely over 60 and often as low 
as 50 per cent. From this it is evident, that it will be quite 
out of the question to realize the full value obtained by the 
calculations in the circular. The only value of the calcula- 
tions is that by the use of the original 125-lb. pull a theo- 
retical result can be obtained which may be discounted down 
to that actually reached. 

Then the circular states that “a single sheave wheel ap- 
plied to the end of hand brake rod should be treated as a 
two-to-one lever in figuring hand brake power.” 

A number of tests have shown this to be quite wrong. The 
frictional resistance of an ordinary cable chain running over 
a sheave in the usual condition accounts for fully 25 per 
cent of its theoretical efficiency. 

On the basis of these figures and observations, the original 
125-lb. pull on the brake wheel should be reduced to 75 lb. 
The efficiency of the brake staff should be reduced from 100 
to 60 per cent and that of the sheave to 75 per cent. Taken 
as a whole, the combination loses 40 per cent in basic pull, 
30 to 40 per cent in the brake staff and 25 per cent for the 
sheave, with the result that the ultimate stress applied to the 
cylinder lever is only about 27 per cent of that calculated 
on the assumption of a 125-Ib. pull. If no reduction is al- 
lowed for at the brake wheel, the actual stress applied to 
the cylinder lever will be about 70 per cent of that calculated 
with a single pull chain and about 52.5 per cent with a 
sheave. Of course it may be possible to make a staff that 
will give better results but the average as thev are found will 
not be above these figures. 

The figures given should not be set up as a final basis be- 
cause of the small number of tests upon which they rest, but 
they are sufficient at least to prescribe caution in suggesting 
or accepting any theoretical basis for the calculation of the 
results that may be expected from hand brakes until better 
workmanship obtains in their construction and we know - 
something about the efficiency of that better construction. 




















NEW ELECTRIC CARS BUILT FOR BRITISH LINE 


Increased Traffic Taxes 


Facilities; Seating and 


Poor Arrangements Expedite Passenger Movement 


BY FREDERICK C. COLEMAN 


HE Metropolitan Railway of London owns or is respon- 
"| sibt for the operation of about 88 miles of railroad 
line in London and the vicinity. Of this 36 miles are 
trically operated and the remainder is operated by steam. 
‘ady increase in traffic on these lines has made it neces- 
to design the passenger equipment so that the stops at 
reduced to a minimum time. All of the com- 
s rolling stock is in use, and a considerable addition to 
quipment is necessary, as it is only with the greatest 
ulty that opportunity is found to take trains into the 

for necessary overhauling and repairs. 
lo meet the needs of the service, new designs of cars have 
orked out by C. Jones of Neasden, the chief electrical 
omotive engineer of the Metropolitan Railway, and 
omposed of such cars have given very satisfactory 

for several months past. 


+ 
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(he new cars, as illustrated in the accompanying drawings 
yhotographs, were built by the Metropolitan Carriage, 
\Vagon & Finance Company, Ltd., of Saltley, Birmingham, 


ind. Each train consists of a motor-car 51 ft. 6 in. 
wer end posts, with a seating capacity of 41 passengers, 
rd-class trailer car, 50 ft. 6 in. long, with a seating 
ity of 58 passengers, and a first-class driving trailer 
vhich usually operates as a trailer but has a drawing 
artment and motor truck at one end. This car is 51 ft. 
in length, with a seating capacity for 47 passengers. 
total seating capacity of these three coaches is 146, and 
working as a six-vehicle train, as they frequently are, 


seating capacity is 292, as against 268 seats in a train 


and it is confidently expected that there will be a consider- 
able improvement in entraining and detraining facilities. 
The underframes and trucks are identical with those of the 




















Interior of Third Class Trailer Car 


existing coaches of the Metropolitan Railway. The wheels 
have a diameter of 3 ft. 2 in., and the truck wheel-base is 
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The Third Class Trailer Car 


the older types of electric rolling stock. The feature of 
new vehicles is the provision of five swing doors on each 
le of the cars in place of the two or three sliding doors 
most generally used on electric railway rolling stock, 


7 ft. The new door and seating arrangements allow of 
improved circulation inside the cars; the inconvenience occa- 
sioned to seated passengers by others entering and leaving 
in the older designs is now eliminated, all gangways being 
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entirely unobstructed, while attention has also been paid to A great point achieved in the new train is the elimination 
the improvement of lighting and heating and the provision of strap-hanging, “steadying” rails being arranged to pro- 
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Floor Plan of Third Class Trailer Car. 














Floor Plan of Motor Car 


of ventilation without draughts. A graceful dome roof has _ vide a hold for passengers, so that, while some standing will 
been provided, and a softening of the lights is obtained by still be inevitable during the rush hours, the passengers, 
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First Class Driving Trailer Car 


the use of frosted bulbs and opal reflectors. A new system especially those of short stature, will be in a normal position. 
of switches enables the guard to control the lighting and The side doors adopted are of the Metropolitan Company’s 
eliminate delays due to independent car light switching. standard type as fitted to compartment cars, but by means of 
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spring buffers and strengthening of the longitudinal framing, 
door controlling straps have been eliminated, as also have 
window straps on the third-class coaches. A new form of 
lock has been fitted, which, while being very easily operated, 
is provided with a special catch, thus providing an addi- 
tional safeguard. 

To add to the facilities for quick entraining and detraining 
on the motor-cars, arrangements have been made to allow 
passengers to use the luggage compartment doors. The actual 
luggage compartments are enclosed by Bostwick sliding lat- 
tice gates, which will also prevent the pilfering of small 
articles, everything being within open view. 

Although the end door has been dispensed with, special 
handles have been provided to enable guards to pass from 
one car to another in cases of emergency, while stepirons have 
also been provided for safely alighting on the track. 

Various improvements have also been made for the safety 
and convenience of the traveling public by the provision of 
an improved device for controlling the “trip” for actuating 











Non-Smoking Compartment of First Class Driving Trailer Car 


the brakes in emergency, and automatic window wipers to 


enable the driver always to maintain a clear view. The 
improved buffing and draw gear should give smoother start- 
ing and stopping of the train. Route number indicators of 
an improved type have also been embodied. 

While everything has been done to promote the comfort of 
the passenger, that of the train crew has not been overlooked, 
and comfortable seats have been provided for their use. 

This new type of train is materially reducing the length 
of time required for entraining and detraining passengers, 
ind thus increases the carrying capacity of the entire line. 


Comity BETWEEN CompeEtTirors.—Frie Railroad com- 
muters told a story of an obliging engineer who stopped their 
train to give away hot water.. At Heller Field, the eastern 
landing field of the aerial mail service on the West Orange 
(New Jersey) branch, Pilot P. W. Smith was ready to start 

ith the Chicago mail when it was discovered that the water 
pipes at the field were frozen and there was not enough hot 
water on hand to start his motor. As the train came in sight, 
someone flagged the train, and told the engineer of the pilot’s 
trouble. “Glad to help you out,” said the engineer. Two 
tifty-gallon tanks were rolled up the railroad embankment 
and the obliging engineer filled both with hot water.—New 
York Times. 
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FREIGHT CAR PAINTING* 


BY W. A, BUCHANAN, 


The painting of freight cars has become more essential at 
the present time than ever before since the building of this 
class of railway equipment. This is especially due to the 
fact that steel is fast replacing wood in their construction. 
Therefore, greater care must be exercised in their up-keep 
for the life of steel is rather brief if not watched and kept 
painted. 

When cars are new, or re-built, it is essential, especially 
on steel cars, to thoroughly clean and paint all laps. Red 
lead has been found to be the best material for this purpose. 
The preparation of steel plates is very important and if per- 
missible, sandblasting should be done before the application 
of paint, for the surface thus built up has proven the most 
satisfactory method for preventing corrosion, and paint ad- 
heres to the surface much better. 

Freight car bodies of wood construction should be painted 
underneath all corner irons, or plates, before these parts 
are applied to cars. The roof boards should at least re- 
ceive one good coat of paint before the running boards are 
applied. As soon as possible after the carpenters finish 
their work, the car should be primed. A mixture of some 
good metallic paint ground in oil, thinned to working con- 
sistency, has been found excellent material for this purpose. 
New work should receive at least three coats of paint if 
possible. 

When roofs are of steel construction, special care should 
be exercised in painting them with some good steel car paint. 
When galvanized iron is used, the surface should be primed 
with galvanized iron primer for ordinary steel primers will 
not adhere to galvanized iron very long after being painted. 
This is very essential and should be carefully checked. 

The standardization of freight car stencilling is one of 
the greatest problems confronting the master painter today, 
and for that reason the Master Painters’ Association for 
years has been trying to show the necessity for adopting 
some general standard of letter and numeral for this class 
of equipment. No one item enters more into the expense 
of painting freight cars than does the making and upkeep 
of stencils. It necessitates the employment of a high rated 
employee in the first place to make the stencils and keep 
them in repair, and when we stop to consider the fact that 
most repair yards are obliged to give nearly as much at- 
tention to the repairs of foreign equipment as to system 
cars, some adequate idea may be had of the amount of time 
and material necessary to maintain stencils which of neces- 
sity must be kept in stock in order to replace standards of 
the various railroads. I might say in passing that no two 
roads have the same standard, either in style or shape of 
letters or numeral, although they are of Roman or Grecian 
style. This it will readily be observed necessitates an enor- 
mous outlay that could be eliminated is a standard could be 
agreed upon. 

Next in order, I would recommend a standard grouping 
of the stencilling as follows: The initials or name of the 
road, together with the numbers of the car, should be placed 
to the left of the door. The lower markings should include 
the capacity of the car, cubical measurements, class, date 
built, weight, safety appliance markings, or any other mark- 
ing of the above character. We then have grouped all of the 
information car inspectors or car checkers require to handle 
their work with dispatch. To the right of the door can be 
placed information showing the class of commodities the 
car was designed to carry. The lower marking should also 

show the length, height and width of the car. On the end of 
the car the initials of the road and the number of the car 
should be shown, placed at the right-hand corner of the car. 











*From a paper preserted before the Niagara Frontier Carmen’s Associa- 
tion. 
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The lower markings should show the kind of triple valves, 
coupler shanks, draft rigging and brake beams with which 
the car is equipped. 

Next in importance is the adequate paint protection re- 
quired to keep air brake equipment in proper shape in order 
to insure against rust deterioration. Proper stencilling 
should be maintained at all times showing the dates when 
triples and cylinders were last cleaned. 

A uniform standard of stencilling trucks is very impor- 
tant and should show the initials of the road and the num- 
ber of the car to which the trucks belong. This information 
is very essential when cleaning up wrecks in order to enable 
men to sort out the right trucks, as the car body in many 
cases is completely destroyed, thus making it impossible to 
identify the car unless truck markings are available. 

Proper facilities for handling the work is a most essential 
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USE OF THE ORIGINAL RECORD OF 
REPAIRS 


In order to provide a uniform blank for reporting repairs 
made to foreign cars which would embody the necessary in- 
formation for the preparation of billing repair cards and 
serve as a permanent record for the files of the company mak- 
ing repairs, a form, designated as the “Original Record of 
Repairs,” which is shown on page 158 of the 1919 code of 
rules has been adopted. The importance of a uniform record 
of this kind has been generally recognized for some time, 
and if properly used it will simplify repair card writing to 
a great extent. Heretofore clerks writing up repair cards 
have been obliged to supply a great deal of information es- 
pecially under the heading ‘“‘“Why Made,” which has resulted 
in numerous cases of disputed car repair bills and unneces- 
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Reverse Side of the Form Used for Light Repairs 


air lines and a maximum pressure of from 80 to 90 lbs. in 
order to air dust and spray the lower portions of cars and 
trucks. These tracks could be covered which would insure 
the conditions necessary to protect the men and the work 
after being painted and would also permit the painting 
operation during the winter months when traffic is lightest 
and freight car equipment can be spared to the best advan- 
tage. 


been properly checked at the time repairs were made.  Er- 
roneous prices, weights, etc., have also caused additional 
correspondence which would have been eliminated had a 
proper description of the material applied been given. 

The most important feature, however, in the use of this form 
is the inspection of car before repairing is begun, which should 
not only provide an accurate record of the actual condition of 
all parts renewed, but should also result in great saving of ma- 
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terial as none but defective parts reported would be removed. 
[he forms must be complete and accurate and must be signed 
by the person inspecting the car before repairs are begun and 
ilso by the person completing the report to vouch for the cor- 
ectness of the items. Any corrections must be made by the 
erson or persons signing the record. Billing repair cards 
must agree with the Original Record of Repairs in regards 
details as far as is practicable. 

The forms shown below are samples of the Original Rec- 
rd of Repairs used by one railroad for heavy and light re- 
airs. The form for heavy repairs is 8% in. by 14 in. and 

the reverse side provides space for recording as many as four 
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mile of track would be 13 of about 14 short tons capacity 
each. 

There were in old Russia, in 1917, 11 car factories, as 
follows: In Reval, 1; Petrograd, 2; Tver, 1; Moscow, 1; 
Rybinsk, 1; Kolomna, 1; Bormovo, 1; Briansk, 1; Nicolaev, 
1, and Ust-Katavsk, 1. Kerensky placed among these works 
orders for 200,000 cars of 20 tons each, shipment to begin 
in 1920 and extend over five years. The position of the 
Reval shops would afford an early start in car building not 
enjoyed by any other shops. The works are running at 
about 25 per cent capacity repairing locomotives and cars 
for the Esthonian Government. ‘The plant is intersected 
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Portion of a Typical Repair Record 


pairs of wheels, while the form used for light repairs and 
ars on the loaded repair tracks is 814 in. by 7 in. and pro- 
vides a space for recording renewal of two pairs of wheels 
only. Each form provides space for Joint Evidence, Defect 
Card record, also seal records and record of material ordered 
from owners. Under the heading ‘‘Remarks” any informa- 
tion as regards the condition of the lading, etc., which might 
prove beneficial is also reported. Such records prove valu- 
able assets if correct and complete but an incomplete record 
; worthless and time consumed in preparing it represents a 
total loss. 


CAR BUILDING IN RUSSIA 


Commerce Reports in a recent issue publishes an interest- 
ig letter from John P. Hurley, consul at Riga, relative to 
hip and car building facilities at Reval. The letter is dated 

January 26. ‘Those portions of it relating to car building 
re given in part as follows: 

The position of the Dwigatel car shops is especially favor- 
‘le for supplying cars to the railroads of Russia. None 

oi the machinery of this plant was evacuated on the approach 
f the Germans, owing to protests of the workmen; hence 
e plant is complete. Judging by the condition of. rolling 
stock in Latvia and Esthonia, the condition of rolling stock 
throughout Russian must be very poor. Prior to the war 
there were about 600,000 freight cars in Russia, whose rail- 
Way system covered about 45,000 miles. The car census per 


( 
+] 
t 


throughout with railways and similarly connected with the 
town. Erecting shops in good condition would permit work 
on about 200 cars simultaneously. A supply of wheels and 
axles, sufficient for immediate needs, is on hand, but the 
factory is in urgent need of tires and spring steel. The 
power plant is complete and of about 1,500 horsepower. 
The machine shop is a two-story building of limestone (as 
are all other buildings) about 90 feet by 250 feet, and 
completely equipped with requisite machinery. The forge 
shops are about 300 feet square and equipped with about 
five 3-ton drop hammers. As with every factory in this 
country, the greatest need is coal, coke and lubricating oil. 

Wages in Reval run from 30 to 60 Esthonian marks a 
day, but owing to the recent disturbance will undoubtedly 
increase. Here, as in every other country, labor has de- 
manded increased wages and shorter working hours. At 
present 18 to 30 marks a day is paid for unskilled labor, and 
40 to 60 marks a day for skilled labor. The rate of exchange 
is 100 marks to the dollar for currency, and 90 to the 
dollar for checks. ‘The base value of the mark is 25 to 
the dollar. 

The director of the car-building plant states that prac- 
tically all of his skilled workmen still remain, and that the 
shops have worked continuously. Both the shipbuilding 
yards and the Dwigatel car building works deserve attention, 
and it is extremely probable that capital of other countries 
is interested. The belief obtains here that in the United 
States alone can requisite capital be obtained, and American 
prestige among business interests is very high. 








THE INSPECTION OF FREIGHT EQUIPMENT* 


Safety 


Inspection; Doors, 


Appliance Standards and Federal 
Roofs and Air Brakes 


BY L. K. SILLCOX 
Master Car Builder, Chicago, Milwaukee and St. Paul 


One hand hold over each ladder is to be provided. They 
must be 5@ in. in diameter of wrought iron or steel. The 
tread must be not less than 16 in. with a minimum clearance 
of 2 in. They shall be securely fastened by not less than 
14-in. bolts with the nut outside (if possible) riveted over, 
or with 14-in. rivets, located one parallel to the tread of 
each ladder not less than 8 in. nor more than 15 in. from 
the edge of the roof. 

There are exceptions on refrigerator cars when ice hatches 
prevent; on such cars the location may be nearer the edge 
of roof. Other exceptions are on caboose cars; where stiles 
of ladders extend 12 in. or more above the roof, no other 
roof hand holds are required. 

Another type of roof hand hold used is one right angle 
hand hold which may take the place of two adjacent speci- 
fied roof hand holds, provided the dimensions and locations 
coincide (M. C. B. rules require them to be without weld). 
The special requirements for these right angle hand holds 
provide that they must have an extra leg, securely fastened 
to the car at the point of the angle. This is a necessary safety 
precaution. 


Cupola Handholds 


Cupola hand holds to be provided are one or more, located 
as follows: one continuous hand hold extending around the 
top of the cupola, not more than 3 in. from the edge of the 
cupola roof, or four right angle hand holds, one at each 
corner not less than 16 in. in clear length from the point 
of the angle, which may take the place of the one continuous 
hand hold specified, if the locations coincide. 


Running Boards 


Running boards must be made of wood, running the full 
leneth of the car in the center of the roof, and securely 
fastened, the exception being that on caboose cars with cupola, 
longitudinal running boards shall extend from the cupola to 
the ends of the roof. Other conditions specified are that the 
length and width of running boards may be made up of a 
number of pieces securely fastened to saddle blocks, with 
bolts or screws, but the running boards must not be cut or 
hinged at any one point. 

Additional requirements for cars with outside metal roofs 
provide that two latitudinal extensions shall be used from 
the longitudinal running boards to the ladder location. The 
proper width of these boards is as follows: the longitudinal 
running boards shall be not less than 18 in. in width, and 
the latitudinal extensions not less than 24 in. in width. The 
following cars are excepted: tank cars without side sills, 
tank cars with short side sills and end platforms and tank 
cars without end sills. The proper width of running boards 
on the above named cars is: minimum width 10 in. on the 
side and 6 in. on end. 

Cars not requiring latitudinal extension are: refrigerator 
cars, on account of ice hatches. 

Longitudinal running board and clearances are specified as 
follows: the ends shall be not less than 6 in. nor more than 
10 in. from a vertical plane parallel with the end of the car, 
exceptions being: tank cars without side sills, tank cars with 





*Fourth of a series of articles on this subject by Mr. Sillcox. 
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short side sills and end platforms and tank cars without end 
sills. The end clearance specified for these cars is not less 
than 6 in., the measurement to be taken from a line passing 
through the inside face of the knuckle, when closed with the 
coupler horn against the buffer block, the end sill or the back 
stop. 

If running boards extend more than 4 in. from the edge 
of the roof, they must be supported for the full width by sub- 
stantial metal braces. 

The following classes of tank cars must be equipped with 
running boards: tank cars without side sills, tank cars with 
short side sills and end platforms and tank cars without end 
sills. One continuous running board is required around the 
sides and ends or two boards running the full length of the 
tank, one on each side. Tank cars having end platforms 
extending to the bolsters are to be equipped with running 
boards extending from center to center of bolsters, one on 
each side. 

Side running boards that are applied below the center of 
the tank are to be put up as follows: the outside edge of such 
running boards shall extend not less than 7 in. beyond the 
bulge of the tank, these running boards to be securely fastened 
to the tank or tank bands. 


Safety Railings 


Tank cars are to be provided with one safety railing con- 
tinuous around the sides and ends of the tank, or two run- 
ning the full length of the tank. The proper diameter, kind 
of material and clearance are, on tank cars with side plat- 
forms, not less than 34 in. iron; on tank cars without side 
sills and tank cars with short side sills and end platforms, 
tank cars without end sills, not less than 7 in. wrought iron 
or steel with a clearance of 2% in. 

The safety railings must be placed not less than 30 in. nor 
more than 60 in. above the running board or platform. They 
must be securely fastened to the tank, tank bands or posts, 
and secured against end shifting. 


End Ladder Clearances 


The end ladder clearance requirements are that no part 
of the car above the end sills, within 30 in. from the side of 
the car (except buffer block, brake shaft, brake step, brake 
wheel, running boards or uncoupling lever and air hose which 
are not to be regarded as fixtures as the word is used in the 
part of the order relating to end ladder clearance) shall ex- 
tend to within 12 in. of a vertical plane parallel with the end 
of the car and passing through the inside face of the knuckle 
when closed, with the coupler horn against the buffer block or 
end sill. 

Other conditions are that no other part of the end of the 
car or fixtures thereon above end sills, other than the excep- 
tions named above, shall extend beyond the outer face of the 
buffer block. 

High side gondolas and high side hopper cars are those 
with sides which extend more than 36 in. above the floor. 
Low side hopper or gondola cars are those which extend 36 
in. or less above the floor. 

Cars which may be equipped the same as flat cars are 
those with sides which extend 12 in. or less above the car 
floor. 

















Apri, 1920 RAILWAY MECHANICAL ENGINEER 217 


Classification of Defects To Be Reported by Federal Inspec- 
tors 
The following is a list of the defects of safety appliances 
equired to be reported by the inspectors of the Bureau of 
Safety. 


COUPLERS AND PARTS 


Coupler body broken. 

oupler body missing. 

oupler worn (See footnote A.). 
Knuckle broken. 


Knuckle missing. 
Knuckle worn (See footnote A.), 
Knuckle pin bent, 


kle broken. 


In nuc 
pin missing. 

in wrong (See footnote B.). 
Lock block bent (See footnote B.). 
ock block broken. 
ock block missing. 

inoperative (State particulars). 

ock block wrong (See footnote B.). 


ck block worn (See footnote A.). 


kl 
Knuckle 
Knuckl 


Lock bloc 


ick block key missing. 
lock trigger missing, 
ck set missing, 
lard S 
Nos 6 and 16 are defects only when worn sufficiently to 
ntour lit yy allowing lost motion to approach the danger point 
by A. R. A. limit gage. 
—Nos. ! and 15 are defects only when interfering with safe 
ting detects to couplers state names thereof. 
"NCOUPLING MECHANISM. 
Y nt (See footnotes A and C.). 
yelx lit broken (See footnote C.). 
ock link missing (See footnote C.). 
1 ipling lever bent (See footnote A.). 
1 ipling | Cr broken. 
J ng er missing, 
1 er incorrectly applied (State particulars 
‘ver wrong (See footnote B.). 
n iain broken, 
coupling chain missing. 
ing chain kinked (See footnote C. 
coupling hain too snort. 
ne ling in too long, 
End lock, or casting, bent. 
End lock r casting, broken. 
End *k r casting, loose (See footnote A. 
Knd Lock, or casting, missing. 
End tock r casting, incorrectly applied. 
IK d locl isting, wrong (See footnote A, 
IX I ken, 
loose (See footnote A.). 
| er missing 
eeper incorrectly applied. 
Kee ! rong (See footnote A.). 
ncoupling lever stop broken (See footnote D.). 
linc r stop loose (See footnote D.). 
ling lever stop missing (See footnote D.). 
neoup!l er stop incorrectly applied (See footnote 1D.). 
Nos 1, 27, 39, 42, 45 and 48 are defects when interfering 
proper ration of uncoupling mechanism. 
I—N 1, under this head include all uncoupling levers which are 
State particulars. 
1ame of coupler when reporting defects Nos, 24, 25 26 
Yefects Nos. 49, 50, 51 and 52 apply to levers of the “‘rock- 
shd e 
~ umes of any patented uncoupling levers found defective. 
i clevis levis pin is missing so that the uncoupling chain is 
1, report the defect as 32, which is ample detail for purpose of 
nd ts, viz., where one defect causes another, as, uncoupling 
ug chain too long, may be reported thus: (27-36). 
ISIBLE PARTS OF AIR BRAKES. 
ra t out 


lindet und triple not cleaned within 12 months (Give date 


ylinder and triple last cleaned, no date. 


Air hose missing. 

\ir hose gasket missing. 

\ir hose gasket defective. 

\ir hose coupling defective (State particulars.). 
Angle cock missing. 

\ngle ck defective. 

\ngle cock indle broken. 


\ngle cock handle missing. 

[rain pipe broken. 

[rain pipe loose. 

[rain pipe bracket missing. 

Cross-over pipe defective (State particulars.). 





Cut-out cock defective (State particulars.). 
Cut-out cock handle broken. 
Cut-out cock handle missing. 
Cylinder casting defective. 
Cylinder loose. 

Reservoir casting defective. 
Reservoir loose. 

Triple valve casting defective, 
Triple valve missing. 

Release cock defective. 

Reiease cock missing. 

Release rod broken, 

Release rod disconnected. 


eosmaNYNNUYUNN 
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8 Release rod missing. 

8 Piston travel excessive (State particulars.). 
8 Retaining pipe defective (State particulars.). 
8 Retaining pipe missing. 

8 Retaining valve defective (State particulars.). 
89. Retaining valve missing. 


HANDHOLDS 
$0. Handhold bent. 
91. Handhold broken. 
92. Handhold loose. 
93. Handhold missing. 
$4. Handhold incorrectly applied (State particulars.). 
%4.  Handhold too short (State particulars.). 
96. Handhold not having proper clearance (State particulars.). 
In reporting defects to handholds, state in remarks location of same. 
100, Coupler too high (State height.). 
101. Coupler too low (State height.). 
102. Carrier iron loose. 








Inspectors must exercise judgment in determining defects of this class. 
See that the car is standing on an approximately level track before measure- 
ments are taken. 

STEPS 

105. Sill step bent. 

166. Sill step broken. 

107. Sill step loose. 

108. Sill step missing. 

109. Sill step incorrectly applied (State particulars.). 

110. Sill step wrong dimensions (State particulars.). 

111. Caboose platform step broken. 

112. Caboose platform step missing. 

114. Caboose platform step incorrectly applied (State particulars.). 

115. Cabkoose platform, step wrong dimensions (State particulars.). 

116. Side door step bent. 

11.7. Side door step broken. 

118. Side door step loose. 

119. Side door step missing. 

120. Side door step incorrectly applied (State particulars.). 

121. Side door step wrong dimensions (State particulars.). 


LADDERS 
125. Ladder tread bent. 
126. Ladder tread broken, 
127. Ladder tread loose. 
128. Ladder tread missing. 
129. Ladder tread not having proper clearance (State particulars.). 
130. Ladder treads improperly spaced (State particulars). 


13] Ladder loose. 

132. Ladder incorrectly applied (State particulars.). 

133. End ladder clearance inadequate (State particulars.). 
In reporting defects to ladders, state whether end or side. 


RUNNING BOARDS 
35. Running board broken. 
36. Running board loose, 
37. Running board missing. 
38 Running board wrong dimensions (State particulars.). 
39. Running board not properly secured to car (State particulars.). 
40. Running board brace broken. 
141. Running board brace loose. 
142. Running board brace missing. 
143. Running board cleat broken. 
144. Running board cleat loose. 
145. Running board cleat missing. 
146. J atitudinal extension broken. 
147. Latitudinal extension loose, 
148. Latitudinal extension missing. 
149, Latitudinal extension wrong dimensions (State particulars.). 
120. Latitudinal extension not properly secured to car (State particu- 
lars.). 
HAND BRAKES 
151. Brake shaft bent. 
152. Brake shaft broken. 
153. Brake shaft loose. 
154. Brake shaft incorrectly applied (State particulars.). 
156. Brake shaft top nut missing. 
157. Brake shaft cotter key or ring at bottom -of shaft missing. 
158. Brake shaft wrong dimensions (State particulars.). 
159. Brake shaft with weld. 
160. Brake wheel broken. 
161. Brake wheel loose. 
162. Brake wheel missing. 
163. Brake wheel incorrectly applied (State particulars.). 
164. Brake wheel wrong dimensions (State particulars.). 
165. Ratchet wheel broken. 
166. Ratchet wheel loose. 
167. Ratchet wheel missing. 
168. Ratchet wheel incorrectly applied (State particulars.). 
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169. Ratchet wheel wrong dimensions (State particulars.). 
170. Ratchet wheel, insufficient teeth (State particulars. ). 
171. Brake pawl broken. 

172. Brake paw! loose. 

173. Brake paw! missing. 

174. Brake pawl incorrectiy applied (State particulars.). 
175. Brake step broken. 

176. Brake step loose. 

177. Brake step missing. 

178. Brake step incorrectly applied (State particulars.). 
179. Brake step, wrong dimensions (State particulars.). 
180. Brake step brace broken, 

181. Brake step brace loose. 

182, Srake step brace missing. 

183. Brake step brace incorrectly applied (State particulars.). 
184. Brake shaft stirrup bent. 

185. Brake shaft stirrup broken 

186. Brake shaft stirrup loose. 

187. Brake shaft stirrup missing. 

188. Brake shaft stirrup wrong (State particulars.). 
189. Top brake shaft support broken. 

190. Top brake shaft support loose. 

191, Top brake shaft support missing 

192. Top brake shaft support incorrectly applied (State particulars.). 
193. Top brake shaft bracket bent. 

194. Top brake shaft bracket broken. 

195. Top brake shaft bracket loose. 

196. Top brake shaft bracket missing 

197. Brake chain broken. 

198. Brake chain missing. 


199. Brake chain wrong dimensions (State particulars.). 
200. Brake chain too long. 
201. Brake chain not properly fastened to brake shaft drum (State 


particulars. ). 
202. Wand brake rod broken, 
203. Hand brake red missing. 
204. Hand brake rod too long. 
205. Hand brake rod disconnected 
206. Hand brake. 
206. Floating lever broken 
207. Floating lever disconnected 
208. Floating lever missing. 
209. Floating lever guide broke: 
210. Floating lever guide loose. 
211. Floating lever guide missing. 
212. Floating lever fulcrum broken 
213. Floating lever fulcrum loose. 
214. Floating lever fulcrum missing 
215. Floating top truck rod broke 
216. Top truck rod disconnecied, 
217. Top truck rod missing. 
218. Bottom truck rod breken. 
219. Bottom truck rod disconnected 
220. Bottom truck rod missing. 
221. ‘Truck live lever broken, 
222. Truck live lever disconnected. 
223. Truck live lever missing, 
224. Truck dead lever broken. 
225. Truck dead lever disconnected 
226. Truck dead lever missing. 
227. Truck dead lever fulcrum broken 
228. Truck dead lever fulcrum disconnected 
229. Truck dead lever fulcrum missing. 
230. Cylinder lever broken. 
231. Cylinder lever disconnected. 
232. Cylinder lever missing. 
233. Cylinder !ever guide broken. 
234. Cylinder lever eauide loose. 
235. Cylinder lever guide missing. 
236. Brzke beam bent. 
237. Brake beam broken. 
238. Brake beam missing. 
239. Srake beam fulcrum broken. 
240. Brake beam fulcrum loose. 
241. 3rake beam fulcrum missing. 
242. Brake head broken. 
243. Brake head loose. 
244. jrake head missing. 
245. Brake shoe broken. 
246. Brake shoe missing. 
247. Brake shoe key broken. 
248. Brake shoe key missing. 
249. Brake hanger broken. 
250. Brake hanger loose. 
251. Brake hanger missing. 
252. Brake hanger hook or casting bi 
253. 3rake hanger hook or casting loose 
254. Brake hanger hook or casting missing 
255. Cylinder rod broken, 
256. Cylinder rod disconnected. 
257. Cylinder rod missing. 
Any defects or combination of defects 
operative shall constitute a violation 


Equipping Foreign Cars with Safety Appliances 
Close attention is essential in the matter of giving proper 
attention in the equipping of cars with safety appliances, 
both foreign and system cars. Whenever system cars are 
loaded and it is found they are not equipped with safety 
appliances, if routed to some foreign railroad, the routing 


which render the hand brakes in- 
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and destination should be ascertained in order to take the 
matter up with the foreign railroad to have them equip cars 
belonging to this road. It is necessary also to equip foreign 
cars on our railroad, rendering bills against the owners for 
the expense we are put to. System cars, not equipped, must 
also be followed to destination points on the railroad and 
and equipped when empty. Cars stencilled as equipped and 
found actually not so provided, if loaded, are to have th« 
stencilling painted over, if empty, the cars shall be equipped 
at the owner’s expense. 
Side and End Doors and Side Door Protection 


Doors should be carefully inspected to see that the bottom 
door guides are in place and tight to prevent pilfering from 
the car. Door locks and hasps should be in proper condi- 
tion and in place so that the doors can be properly fastened 
and sealed. Doors, either top or bottom hung, should be in 
proper condition and properly secured in place and arranged 
to close tightly to prevent admission of elements or sparks 
that would damage freight. Doors on gondola and hopper 
cars need careful inspection to see that they are in operative 
condition and close tightly and that the operating mechanism 
will permit the doors to be closed and locked in such a way 
that they will not open, to prevent loss of lading. 

One of the greatest difficulties with side doors is the pre- 
vailing lack of attention to the application of suitable pro- 
tection in the doorway. It is not reasonable to suppose that 
cars loaded with bulk vegetables such as potatoes, or ship- 
ments in sacks such as flour, sugar, peas, beans, coffee. etc.. 
or paper in large rolls, piled vertically or longitudinally. or 
commodities in barrels, cases or otherwise. will make a suc- 
cessful run without damage and loss, unless some considera- 
tion is given the consistency of trying to hold the lading, 
which is so apt to shift on account of train and yard move- 
ment inside of the car, with the single layer of boards com- 
posing the door itself, when a massive side construction in 
the car body is necessitated for this same purpose. Doors 
which become bulged bind and interfere with line clearances 
causing tremendous damage aside from dislocating the doors 
themselves, ruining adjacent equipment and exposing ship- 
ments subject to loss. In this way doors become inoperative 
and as a result shippers tear them loose with claw bars. 
Much can be done by interesting shippers in this direction, 
and if properly handled and the case is made plain to them, 
their co-operation is obtained. 

At interchange points the strictest watch is necessary. Re- 
dress must be insisted on from connecting lines for any fail- 
ure on their part in this regard. This does not mean that 
it is desired to have the whole opening closed up inside of 
the doorway. In the case of paper stock in rolls standing 
vertically, a 11%4-in. by 8-in. strip across the doorway, about 
three quarters of the way up the roll, will keep the lading 
from doing any damage to the door and the same is true of 
barrels. Doors should never be spiked to the car frame and 
care is required to see that shippers refrain from this practice, 
using suitable wooden slats if the door needs fastening. 
On loaded cars, inspectors should always be certain that door 
caps, and stop and spark strips are in good order to avoid 
the elements entering the car causing damage, and should 
also see that door guides, track, hasps, rollers, hinge pins and 
fasteners are all secure and in place. In the case of refriger- 
ator cars, they should see that the side doors fit tightly in 
place to avoid perishables becoming destroyed, also special 
care is necessary in the case of loaded cars of stock. 

Threshold Plates 

On system cars the use of threshold plates is not desired, 
therefore, cars receiving Class A, B and C repairs are to 
have them removed and reclaimed for useful purposes. 


Roofs for Freight Cars 


Roofs of all cars on repair tracks must be inspected and 
if metal roofs or double board plastic roofs have outside 
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ards loose, the loose nails must be drawn and the boards 
nailed with two nails staggered in each board at each pur- 
side plate and ridge pole. In renailing care must be 
ken to use proper sized nails, so that metal roofing will not 
punctured, the correct size being 2% in. No. 8 barbed 
re. All nail holes left open after renailing are to be care- 
illy and properly filled with “Sarco,” “Bako” or other suit- 
le material to prevent leakage. 
Where bolts are employed to hold the roof structure or 
fing in place, all bolts are to be tightened up through the 
pole, carlines, running board brackets, etc., and have 
locks or lock nuts applied to prevent the structure from 
in becoming loose. Where suitable means are not avail- 
for holding the nuts in place, either through lack of ma- 
il or because of the nature of the repairs, the threads of 
bolt should be cut with chisel to prevent the nuts coming 


\VWhen metal roofs are damaged in wrecks care must be 
to save all metal parts that can be used from cars de- 
ed. When cars are not destroyed, all parts must be 
d in the car to which they belong. When cars dam- 
in wrecks are to be burned, serviceable metal roofs or 
must first be removed. When condemned cars are to be 
rned or torn down, serviceable metal roofs or parts of 
must be carefully removed and kept for further use. 
Wooden running board saddles must be secured to the 
pole by two +12 in. No. 18 screws and at the ends by 
114 in. No. 18 screws. Running boards, when loose, 
ist be secured in place by 2™% in. No. 16 screws, two per 
rd at each crossing. 
In addition to the repair track inspection and running in- 
tion, the inspection at terminals must include the roof, 
handholds, brake shafts and attachments, brake step, 
ind at points where there are shops, and it can be so 
nged, men should be regularly assigned to renail roofs 
secure running boards and saddles and fasten roof hand- 
ls in freight car yards. All roof handholds must be 
| by hand or with a bar when on repair tracks, and if net 
tly secured they must be refastened and secured by 
ts through solid wood. One longitudinal running board 
quired and cars with outside metal or all metal roofs 


latitudinal extensions. Longitudinal running boards 
be not less than 18, preferably 20 in. in width. Lati- 


| extensions shall not be less than 24 in. in width. 
ng boards are to be located the full length of the car, 
center of the roof. On outside metal roof cars there 
x two latitudinal extensions from the longitudinal run- 
oard to the ladder jocation, except on refrigerator cars, 
such latitudinal extensions cannot be applied on ac- 
of ice hatches. 

Running boards are to be continuous from end to end and 
ut out or hinged at any point; provided, that the length 
width of running boards may be made up of a num- 
of pieces securely fastened to saddle blocks with bolts 
rews. The ends of longitudinal running boards shall 

not less than six, nor more than ten inches from a ver- 

plane parallel with the end of the car and passing 

gh the inside face of the knuckle when closed with the 

er horn against the buffer block or end sill, and if more 
four inches from the edge of the roof of the car, shall 
securely supported their full width by substantial metal 
es. Running boards shall be made of wood and securely 
ned to the car by bolts or screws. 

\fetal roofs when furnished in accordance with separate in- 

ictions, must be applied promptly and properly. Roofs 

of cars should be maintained in good condition to insure 
proper protection of contents and avoid damage claims. 


l 
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Air Brakes 


\ir brakes should be examined, cleaned and tested in ac- 
cordance with the rules governing same. Hand brakes should 
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be operative and capable of holding cars in switching and 
on grades in addition to meeting the Safety Appliance Laws. 
Air and signal hose should be in good condition and not 
more than two years old in the principal trains, gaskets 
should be examined for tightness to avoid any possible leak- 
age. All piping should be free from abrasions. All rods 
should be free, full size and prevented against knocking 
and causing wear or annoyance to passengers in service. 
All brake rigging parts should stand at least three inches 
clear above the top of the rail. All cotter pins should be 
in place and properly spread to prevent being lost. All 
pipe clamps are to be tight and the location of piping on 
the ends of cars is to be such as to avoid any buckling or 
cramping of air or signal hose when connected up. 

Couplings for air and signal hose are to be in good order, 
piston travel to be normal, about seven inches, and all brakes 
to be operative unless a defect card is wired to the crossover 
piping, stating the trouble and where found such defects to 
be remedied before the train departs, if possible, without 
causing delay and wire advice to be sent forward to the first 
principal repair station to prepare to remedy the trouble in 
case the defect cannot be handled locally. Retaining valves 
must be known to be in proper position. If the train line 
on passenger cars is broken or defective special combination 
couplings may be used as found in all standard station boxes, 
so as to run the air supply through the signal line tempo- 
rarily until repairs can be made. All passenger car brake 
cylinders and slack adjusters are to be cleaned every six 
months, dirt collectors, triple valves, retainers and high- 
speed valves should be cleaned every three months. Inspec- 
tors will watch this closely and keep their foremen advised 
of any irregularity regarding this. 

Before departure of all trains inspectors should satisfy 
themselves that the brakes have thoroughly released to avoid 
slid flat and burst wheels. Slack adjusters should be main- 
tained in such a way as to provide about 3%-in. initial shoe 
clearance on all wheels. 


Specification Covering Installation of Air Brake Equipment 
on Freight Cars 

Brake Cylinder and Auxiliary Reservoir—The cylinder 
and reservoir must be attached substantially with metal sup- 
ports having ample strength to avoid deflection during brake 
applications, with a cylinder pressure of 70 lb. They should 
be secured with bolts fitted with double nuts or approved 
lock washers and the bolt heads prevented from turning. 
Washers must be applied between the brake cylinder and 
auxiliary reservoir bolting flange and their supporting brack- 
ets where necessary to avcid strains in the cylinder or reser- 
voir when the supporting bolts are tightened. 

The brake cylinder should be so located as to permit easy 
removal and replacement of the brake piston. This requires 
sufficient clearance to permit the piston and non-pressure 
head to be moved outward horizontally 15 in. The lever 
guide for the cylinder end of the cylinder lever is to be so 
located as to provide ample rocm for removal and replace- 
ment of the brake piston. 

Release Valve.—The release valve should be installed in 
the top of the auxiliary reservoir and arranged for operation 
with 3¢ in. rods to each side of the car. 

Brake Piping-—The brake pipe must be 1% in., with 
standard weight pipe nipples not less than 10 in. long at 
each end. The M.C.B. standard is 10 in. Angle cocks must 
be located as per M.C.B. standard. Pipe near the angle 
cocks and elsewhere is to be secured by approved clamps that 
will prevent vibration or movement otherwise. 

The branch pipe from the main brake pipe is to be reduced 
from 1% in. to 1 in., with a nipple not over 3 in. long at 
connection to the triple valve, and to contain two 90-degree 
pipe fittings so placed as to permit flexibility to compensate 
for reasonable variations in the location of the brake pipe 
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tee and triple valve. A substantially true bearing of the 
gasket face of the union on the triple valve must be insured, 
so that the connection may be made without producing undue 
strain on the union. If the branch pipe passes through the 
center sill, the sill must be slotted so that the branch pipe 
union can be moved sufficiently to permit of easy removal of 
the triple valve. 

The cutout cock handle is to turn upward to close, and if 
practicable should be located so that it can be seen from 
either side of the car. 

The centrifugal dirt collector is to be placed between the 
cutout cock and triple valve, so located that the drain plug 
can be readily removed. ‘The raised arrow on the cock is 
to point toward the triple valve. The bottom of the drain 
plug must not be lower than the bottom of the triple valve. 

Retaining Valve and Pipe——The retainer and pipe must 
be located securely in a vertical position on the end of the 
car near the brake staff and with sufficient clearance for the 
removal of the cap. Where the pipe passes through the hand 
brake step, the step should be slotted sufficiently to permit of 
springing the pipe back enough to remove and replace the 
retaining valve. On cars having drop ends, the retaining 
valve is to be accessibly located on the side of the car near 
the brake staff end. 

The retainer pipe is to be connected to the triple valve with 
a short section containing a 90-degree bend, each leg prefer- 
ably six inches long, with the union on the end of this bent 
section. The outer end of the bent section is to point verti- 
cally upward, or approximately so, in order to provide the 
necessary flexibility. The pipe is to be clamped about six 
feet from both the triple valve and retaining valve and at 
intervals of about six feet between, the clamps to be sub- 
stantial and solidly secured. One union only is to be used, 
unless it is impracticable to so install the valve. 

Piping, General.—Pipe ends are to be reamed to full size 
after cutting, and pipes hammered and blown out before 
erecting. Where it is absolutely necessary to install unions 
in the brake pipe they must be accessibly located for main- 
tenance. 

Pipe Fittings ——All piping is to be assembled with as few 
fittings as practicable, and all fittings used, with the excep- 
tion of those regularly included in the air-brake schedule, 
are to be “extra quality pipe fittings for railroad air brake 
service,” as listed in the Westinghouse Air Brake Company’s 
Special Publication, No. 9021. Unions are to be brass-to- 
iron seat, taper joint type. 

Braking Power.—The brake rigging is to be designed to 
produce braking power equal to 60 per cent of the empty 
car weight, based on 50-lb. cylinder pressure, excepting for 
cabooses, which will be braked at 45 per cent. The value 
of an eight-inch cylinder at 50-lb. pressure is 2,500 lb., and 
of a ten-inch cylinder 3,950 Ib. 

Note——While the M.C.B. standard requires the use of the ten: 
inch equipment with cars exceeding 37,000 lb. empty weight, the 
more uniform piston travel maintained, with less expense and 
delay with lower total leverages, warrant the use of the ten-inch 
equipment on much lower empty weights. 


Brake Beams.—Brake beams must have sufficient strength 
to carry a force equivalent to .21 times the empty weight of 
the car without deflecting more than .07 in. (the M.C.B. de- 
flection limit). Brake beams are to be suspended at the 
M.C.B. standard height from the rail (13 in.). The suspen- 
sion is to be from the rigid portion of the truck frame with 
brake beam hangers of the U-type, made of material not less 

2 in. long, center 


than 7 in. in diameter and not less than 8% 
to center, preferably much longer. 

The spacing of the brake heads is to be according to the 
M.C.B. standard, that is, 60 in. from center to center of 
brake heads, with a maximum allowable spacing of 60% 
in. and a minimum of 597¢ in. 
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The brake beam hanger is to be attached to the truck frame 
at a point that will prevent the hanger from assuming an 
angle to a line through the centers of the beam and journal, 
which will cause excessive toggle or wedging action under 
brake application when brake shoes and wheels are of mini- 
mum dimensions. 

Strength or Brake Rigging.—All brake rigging is to be 
designed to carry the forces resulting from a brake cylinder 
pressure of 70 lb. without exceeding the M.C.B. stress limits, 
which are: 


I OTE ST OE COREE Ce A 23 000 Ib. per sq. in. 
MM io Geel ete ste ator ice shake Wik astern ieese ter 15,000 Ib. per sq. in 
LD SE RE SR Sis An CRONE coy ei ts Ie i aea ene ae” 10,000 Ib. per sq. in 
WM oar naa ces see arias che aN hs We E sus a/R ri Skouiaed Sov tereeos nk ees 10,060 Tb. per sq. in 
Pin bearing (on projected area).................. 23.060 Ib. per sq. in. 


The value of an eight-inch cylinder at 70 Tb. is 3,500 lb. 
and of a ten-inch cylinder 5,530 lb. 

The hand-brake rigging is to be designed to meet these 
requirements, and with 1,500 lb. pull on the hand-brake rod, 
except where a geared hand brake is employed, in which 
case the forces to be carried will be increased in proportion 
to the hand brake gear ratio. 

Levers, General.—All pin holes in brake levers must be 
on the longitudinal center line. Levers must not be bent or 
offset sidewise. Both the front and back cylinder levers are 
to be as long as practicable and so designed and located as to 
prevent a lateral thrust on the push rod when the brake is 
applied. Live and dead truck levers are to be in the same 
ratio with as low a proportion as practicable and in no case 
to exceed four to one, i. e., produce more than four pounds 
force on each brake beam for one pound exerted on the top 
of the live lever. 

Slack Adjustment.—With cars having deep side sills a 
hole must be provided through which to observe the piston 
travel. Slack adjusting fulcrums and bottom rods must be 
provided with a sufficient number of holes properly located 
to permit of accurate piston travel adjustment for new shoes 
and wheels as well as for shoes and wheels of minimum 
dimensions and at the same time must permit of maintaining 
levers at substantially right angles to the rods under brake 
application with eight-inch piston travel. 

All pins should be removed from pin holes in slack-adjust- 
ing fulcrums to permit free movement of levers. The hand 
slack adjuster is to be so attached to the trucks that there 
will be no toggle action when the dead levers are in their 
closest position to the truck bolster. 

Rods.—Brake rods should be of such length as to produce, 
with an emergency application from 70 lb. brake pipe pres- 
sure, piston travel of six inches to seven inches, the truck 
levers being attached to the inside holes of the slack-adjust- 
ing fulcrums and bottom rods. 

With the brake applied and eight inches piston travel, the 
top rods and cylinder rod should be of such length that the 
cylinder levers will stand at a right angle to the longitudinal 
center line of the car, and the length of the bottom rod 
should be such that the live truck lever will not pass beyond 
a right angle to the top and bottom rods. Sufficient clear- 
ance should be provided between the top rods and the axles 
to insure against rods being cut. 

Lever Guides.—Sufficient clearance must be given to per- 
mit free movement of all levers to the positions they will 
assume when the brake shoes and wheels are of minimum 
or maximum dimensions and the piston is in release position 
or its travel is 12 in. 

Brake Pins and Pin Holes——These parts are to be strictly 
in accordance with M.C.B. standards. 

Rail Clearance—The brake rigging is to be so installed 
that with the maximum allowable tire turning, wear of jour- 
nal bearings, etc., the brake rigging will clear the rails not 
less than 2% in. 
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(To be continued.) 
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REINFORCING TOP CHORD ANGLES ON 
GONDOLA CARS 


BY NORMAN McCLEOD. 


Owing to the bulging of the sides of steel freight equip- 


ment cars, especially those of the gondola type, it has been 
found necessary on certain cars to reinforce the top chord 


yy applying a 4-in. by 4-in. by %-in. steel angle, as shown 
n the cross sections in Fig. 1. These reinforcing angles are 


in one piece and are drilled and riveted at intervals of about 


ght inches. Ordinarily it required two men to do this 
ork, but the device shown on the accompanying drawings 
nakes it possible for one man to do it. 


[he device consists of an oak seat (on which the operator 
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Method of Reinforcing Typical Sections 


sits), to which is bolted a wrought iron vertical member in 


the form of a yoke. 


] 
i 


From the yoke is suspended the air 
or drill, the arms being supported by two hooked %-in. 
is. These arms are provided with two springs, which, as 
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General Arrangement of the Drill Support 


drilling progresses, are in tension. After the drill has 
sed through, these springs draw the drill out of the hole 
tomatically as the feed screw is backed off, since the 
rings keep the drill feed screw center point always up 
inst the lower end of the adjusting screw, on the end of 
ch is a female center to receive it. Thus the springs 
vent a sudden dropping of the heavy air drill, which 
ht injure not only the machine but also the operator. 

Che hooks on the side of the seat engage the downward 
nting leg of the angle being drilled and with the brace 
eath the seat, prevent the device from moving out of place. 


In using this device the operator does not leave his seat, but 


s able to slide the frame along from one hole to another. 
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QUESTIONS FOR THE CAR INSPECTOR 


Every car inspector must be familiar with the Rules of In- 
terchange, the Loading Rules and the Safety Appliance Rules, 
and daily he is confronted with a variety of problems involv- 
ing all of these codes. Some of these recur so frequently that 
their solution becomes almost automatic, but others come up 
only occasionally and sometimes in such form that the proper 
action is in doubt. A study of the following questions and 
answers may help in the solution of some of these questions 
when they next present themselves. 


Interchange Rules 

Question—For what purpose is the billing repair card 
used ? 

Answer—aA billing repair card must ‘be made out when 
repairs are made to foreign cars. 

Question—W hat general practice should be adopted when 
making repairs to cars? 

Answer—Repairs should be made promptly and should 
conform in detail to the original construction except as pro- 
vided in Rules 17, 18 and 87. 

Ouestion—What is the standard height of couplers ? 

Answer—For empty cars, 341% in.; for loaded cars, 33/4 
in. 

Ouestion—How should coupler heights be measured ? 

Answer—From the top of the rail to the center of the 
coupler head. 

Question—Who is responsible for advertisements on cars 
in interchange ? 

Answer—The delivering company is responsible. 

Loading Rules 

Ouestion—What rule should be observed in selecting flat 
cars to be used as idlers? 

Answer—F lat cars of wooden construction must not be less 
than 80,000 lb. capacity, except that 60,000 lb. capacity may 
be used if equipped with inverted truss or steel centre sills. 

Ouestion—What rule governs the width of overhanging 
load on single cars? 

Answer—Rule 11 of the American Railroad Association 
loading rules. The width of overhang should not exceed the 
following dimensions: 


Length of overhang 


Width of Load 


—~ — - _ 


(C) (W) 


Ft. In. Ft. In 
9 0 9 5 
10 6 9 2% 
12 0 9 0 
13 6 8 91, 
15 0 8 7 
16 6 8 4 
18 0 8 1 
19 6 7 0 
21 0 6 4 
22 6 5 8 
24 0 5 0 


If the height of the load exceeds 12 ft., subtract 2 in. from 
the given width of load for every inch of height in excess of 
12 it. 

Question—How is overhang measured ? 

Answer—From the center of the truck to the extreme end 
of the overhang. 

Ouestion—What specifications are quoted for stakes, 
clamping pieces, bearing pieces and braces? 

Answer—They must be good, straight grain lumber free 
from knots that impair the strength, preferably hard wood 
lumber. ‘They may also be rolled or built up steel sections 
of equal strength. Care should be taken to see that stakes 
do not spread at the top while cars are being loaded. In no 
case should the width of the load exceed the width of the car. 

Question—What is the proper size for stakes? 

Answer—Unless otherwise specified, stakes for flat or gon- 
dola cars with sides less than 30 in. high must be 4 in. wide 
by 5 in. deep or green saplings 5 in. in diameter at the center. 
For gondola cars 30 in. high or over, stakes may be 4 in. wide 
and 4 in. deep or green saplings 414 in. in diameter at the 
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center. All stakes must be properly tapered at the ends to 
fit the stakes pockets and extend through and completely fill 
the pockets. 

Question—lIs it permissible to place stakes on the inside of 
gondola cars? 

Answer—Yes, providing the sides of the car are 30 in. high 
or over. Stakes must rest on the floor and be wedged sub- 
stantially to the car sides by the lading. 

Question—What method should be followed when report- 
ing dimensions of stakes? 

Answer—The figure representing the width should be re- 
ported first and the figure representing the depth second. 
Width is measured parallel to the side of the car and depth 
at right angles to the side of the car. 

Question—What should be done when the dimensions of 
stakes are smaller than the stake pockets? 

Answer—Wedge the stakes tightly in the pockets by driv- 
ing in wedges from the top and nailing them to the stakes. 
Unless the wedges are nailed to the stakes they will work out 
when the cars are in motion. 

Question—How should stakes be 
spreading at the top? 

Answer—When boards are used there must be two boards 
for each pair of stakes. ‘The boards should not be less than 
one inch by five inches and securely fastened at the ends to 
the stakes by not less than three tenpenny wire nails. When 
wire is used, unless otherwise specified, it must be equal to 
six strands or three wrappings of good %-in. diameter wire. 
Wire must be secured to prevent slipping. 

Question—Is it permissible to substitute wire heavier than 
¥-in. in diameter ? 

Answer—Yes, 3/16-in. wire may be substituted, in which 
case two strands or one wrapping of 3/16-in. wire will be 
equivalent to six strands or three wrappings of '%-in. wire. 
Four strands or two wrappings of 3/16-in. wire will be 
equivalent to ten strands or five wrappings of -in. wire. 

Question—On cars offered in interchange, who is respon- 
sible for the application of the additional stake pockets neces- 
sary to apply stakes in accordance with specifications ? 

Answer—The delivering road is responsible and if applied 
by the receiving road the expense may be billed against the 
delivering road. 


fastened to prevent 


Safety Appliance Rules 

Question—Is it permissible to weld uncoupling levers? 

Answer—The safety appliance laws do not prohibit weld- 
ing of uncoupling levers but the American Railroad Associa- 
tion, Section I1I—Mechanical does not approve of, and pro- 
hibits such practice. 

Question—Is there a specified design of uncoupling lever? 

Answer—No. Any efficient design may be used, either 
single lever or lever extending the full width of the car. On 
tank cars without end sills the uncoupling lever must not be 
less than 42 in. long. 

Question—Where should uncoupling levers be located? 

Answer—One on each end of the car. If the single lever 
is used it must be placed on the left side of the end of the car 
when facing the car. 

Question—What further is specified relative to the location 
of uncoupling levers? 

Answer—Handles must not be more than 12 in. from the 
side of car, preferably 9 in. 

Question—W hat is the proper length of uncoupling lever 
handles? 

Answer—Not more than 15 in. nor less than 12 in. long. 

Question—How much clearance must uncoupling lever 
handles have? 

Answer—Handles must extend at least four inches below 
the bottom of the end sill, or be constructed so as to have at 
least two inches clearance. 

Question—What is the proper length of the center lift arm? 
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Answer—Not less than 7 in. long. The center of the eye 
in the end of the lift arm must not extend more than 31% in. 
beyond the center of the eye in the coupler lock lift. 

Question—How should rocking or push down type uncoup- 
ling levers be arranged ? 

Answer—They should be applied so that the handle will 
not be less than 18 in. from the top of the rail when pushed 
down to the position where the lock lift releases the knuckle. 
A stop must be provided to keep the inside section in posi- 
tion in case of breakage. 


AN UNUSUAL HOT BOX 


Journals burned or twisted off due to overheating are of 
such common occurrence that they cause little comment, but 
when a journal runs without breaking off until the diameter 
is reduced from 5 in. to 234 in. and the length increased 
from 9 in. to 131% in., the circumstances are sufficiently out 
of the ordinary to deserve some notice. 

Some time ago, when looking over a train from Kansas 
City, an inspector on the St. Joseph & Grand Island at St. 
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Dimensions of the Journal When Removed 
Joseph, Mo., discovered a journal with the end sticking out 
of the box. The journal was a cherry red and all the babbitt 
had melted out of the brass, vet the journal was not bent, 
although the car was loaded. The train crew stated that 
they had moved this car from Kansas City to St. Joseph, a 
distance of 61 miles, without experiencing any trouble and 
that no attention had been given the car between the two 
points. 

On removing the wheels the axle was found to have been 

















The Elongated Journal, With and Without the Journal Box 

drawn down as shown in the sketch. The 5-in. by 9-in. 
journal had been lengthened 4% in. and tapered from 5 in. 
at the shoulder outside of the wheel and just inside of the 
collar down to 234 in. in the center of the journal, almost 
as perfectly as if it had been turned to this shape in a lathe. 
It was drawn out without any loss of metal, as the weight 
was the same as that of a second hand axle after it was 
removed and weighed. Both ends of the brass were worn 
off until there was only 5 in. of the 9-in. brass left, which 
had its bearing on the smallest part of the journal. 
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WELDING A WORN DRIVING WHEEL FLANGE 


[he value of oxyacetylene welding is becoming more and 
evident in every industry where the repair of ma- 
chinery necessary. One of the recent examples of the 
omical advantages of the process is shown in the repair 
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of a worn driving wheel flange on a passenger locomotive of 
one of the large railroads. The flange in question was on 
one of the rear driving wheels and had been badly damaged 


ontact with a defective brake shoe. 

Ordinarily in a case of this sort it is good shop practice 
not only to turn down the worn tire, but the other tires of 
the locomotive as well in order to reduce all of the wheels 
to the same diameter; or, if they have already been worn to 
the limit, to replace them with new tires. This work 
expensive. Usually a week is required to remove, machine 
and replace driving wheels. A longer time is necessary where 
new tires are applied. 

In this particular case the tires had received their last 
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The master mechanic in charge of the shop decided that 
the worn flange could be built up by their Airco welding 
torches and accordingly set to work to repair the flange, leav- 








Value of six 72-in. diameter driving wheel tires with a period of 
life equivalent to that of the six worn tires on the locomotive; 
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ing the driving wheel in its usual place under the engine. 

The side rods were removed, and rollers ordinarily used 
for setting valves were placed under the wheels in order to 
revolve them as the welding work progressed. After the weld 


Welding the Worn Flange Without Removing the Wheels from the Locomotive 


turning, making it impossible to repair the flange in this 
way. To renew the wheels with an entire new set of tires 
would have meant the waste of about six months’ wear still 
obtainable from the old tires. 


was finished the flange was ground with a portable surface 
grinder. ' 
The work took twenty hours, the locomotive being pu 





back on its regular run at the end of that time. Several 
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days of locomotive service were saved, not to mention 


several hundred dollars’ labor required if the wheels had 
been dropped. Cost details are shown in the preceding table. 

The welding of the tire took place more than five months 
ago, and the locomotive has been in continuous operation 








The Appearance of the Flange After Welding and Grinding 


since that time. When inspected recently it was found that 
despite the strain to which this part of the wheel is sub- 
jected, the welded flange showed cnly a normal wear. 


TOOL HOLDERS FOR MACHINING PACKING 
RINGS ON A BORING MILL 


BY E. A. M. 


An attachment to a boring mill, which makes it possible 
to perform three operations simultaneously, is shown in the 
drawing. With this device packing rings can be turned, 
bored and cut off at one setting, thus increasing the capacity 
of the mill and materially reducing the cost of production. 

The boring and turning tools 5, which are made of one- 
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by the screws 10. The adjustable guide 17 is screwed into 
the side of the holder 4, and in turn holds in place the screw 
2, which is screwed down through the holes in the guides 
7 and 11, and is locked in position by the small screw 12, 
which screws into the end of the guide 17, and by the screw 
8, which screws into the guide 7. By this arrangement the 
nolder 4 also acts as a lock on the cutting-off tool holder. 
The screw 2 reaches to and rests on the part to be oo 
and the cutting-off tool is then eee * set to ie 1e 
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Cutting Off and 
Chamfering Tool 


























[ ss 
Boring Mill With the Holders Applied 


size of ring desired. After one ring is cut off the tool is 
lowered the thickness of a ring and another one cut, repeat- 
ing the operation as often as desired or the stock will permit. 

The steel piece 6 acts as an indicator for turning the 
required diameter of ring and eliminates the necessity for 
using an outside caliper. As will be seen in the drawing of 
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Cutting off and Chamfering Holder: 4 
Details of the Tools, Tool Holders, and Gages 


inch square tool steel, are secured in the holder 3 by the set 
screws 9. The chamfering tool 75 fits into the narrow part 
of the slot in the holder 4, and the cutting-off tool 13 is 
placed in the grooved holder 14, which is held in place in 
the holder 74 by the plate 7, which is secured to the holder 4 


the boring mill, this indicator 6 is fastened on the boring 
head and a number of lines are scribed on the cross rail 
of the machine to provide for convenient and accurate adjust- 
ment of the indicator. Gages for setting the boring and turn- 


ing tools and for adjusting the cutting-off tool also are shown. 
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THE LABOR SITUATION TODAY AND TOMORROW 


Creation of an Incentive Will Stimulate Production; 


More Conciliation and 


so much thought given it and so much said regarding 
it that it is difficult to do more than reiterate salient 
ts which have crystallized out of the general problem. 

\ situation confronts us today unlike any before experi- 

ed, and to counteract its effect it is essential that its sig- 
nificance be fully appreciated, as it will call for the full ef- 
forts of all who believe in democracy and the maintenance 

democratic ideals. |The influence which is now being 
rought to bear to undermine the social structure of the world 
s making itself felt through many other channels than labor, 
ut it has undeniably had a tremendous effect on labor con- 
1t110NS. 

During and following the crisis through which the world 
has just passed, the laboring man, forced by the high cost of 
living, sought to better his position, and, influenced by propa- 
ganda, he directed his efforts not only toward increased wages 

ut on a reduction in working hours, and the results are 
fast leading to another and even greater crisis. When hours 
decreased, production decreased; the unit of production cost 
more to create and the employer was forced to increase his 
rice to the consumer in order to maintain his income, with 
result that the value of the dollar depreciated propor- 
iately and the situation was relatively the same as prior 
to the initial change. This decrease in production, however, 
had another effect. It required that more labor be employed 
to obtain the same output, and the natural result is the pres- 
shortage of labor. 

[t is recognized that it is not possible to realize the same 

roduction in the eight as in the ten-hour day, but had this 

possible it would not have been necessary to increase 

es, the cost of living would not have increased, the value 

the dollar would not have decreased, and the world in 

ral, but the laboring man in particular, would have been 

tly benefited. As long as wages are advanced and pro- 

tion decreases or even remains the same, the cost of living 

necessarily increase and the circle becomes endless. It 

s absolutely impossible for the laboring man to make head- 

gainst the cost of living by the methods that are being 

wed today. The one and only relief is increased pro- 

Germany has already realized this fact and her 

ingmen have voted for the eleven-hour day in order that 

<luction may meet the demands and again permit them to 

the fight for commercial supermacy. How this increased 

duction is to be obtained in America, however, is the real 
lem of the present time. 

it is apparently necessary first to stimulate production by 
‘eating an incentive to produce. We cannot today outline 

ethod that may be pronounced “best,” but some manufac- 
turing concerns are now trying methods which will, no doubt, 
an interest on the part of the employees in the success 
ft the business. It will probably be very difficult to apply 

plan that is being tried at the present time to the rail- 
roads on account of the diversity of work and the extent of 
the territory they cover, but out of the numerous plans that 
are being tried one should be evolved which will gain the de- 
sired results, and the mutual efforts of employers and em- 
ployees along these lines can, without question, create a suc- 
cessful plan. 

In connection with any campaign to increase production it 
will be necessary to undertake a thorough and systematic 


Ts labor problem today is universal and there has been 
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“From a paper presented by Frank H. Hardin, before the Central Rail- 
ay Club, March 12, 1920. 
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Optimism are Necessary 


education, applied particularly to those who have come to us 
from foreign countries and who speak our language but 
poorly, and who do not understand our institutions and our 
ideals. Their very misunderstanding creates fertile soil for 
the growth of radical ideas that are the subject of a systematic 
and universal propaganda today. 

If the evil is to be entirely overcome it will require the com- 
bined efforts of every loyal citizen of America, it will require 
that citizens exercise fully and properly their right of fran- 
chise; that responsible, reasonable men may be elected to 
offices in our city, state and national government. While it 
might be supposed that this is universally recognized, the fact 
remains that throughout the entire United States educators 
are being forced to leave their stations and accept more lucra- 
tive positions in order to meet the present increased cost of 
living, and our city governments are not taking steps to rem- 
edy this evil. Education is the best antidote for radicalism, 
though without doubt it will not be effective in all cases. 
Steps are under way now, however, to cope with the radical 
leaders through proper legislation, and such legislation will 
probably be made effective in the near future so that our im- 
mediate attention might be turned to the followers rather than 
to the leaders. 

By education is meant the broad sense of the term, not 
merely class-room teachings of the English language, but 
instruction in American institutions, ideals and the spirit of 
fair play, and it is suggested that the man on the ground, 
that is, the supervisor who comes in closest contact with the 
working man, can accomplish far more in this respect than 
any one else. By keeping in close touch with his men; pro- 
viding for their needs; listening patiently to their grievances; 
always applying discipline when necessary, but only when 
necessary, and then only after the man concerned has been 
given full opportunity to be heard and such discipline ad- 
ministered with the idea of saving instead of losing the man, 
he will gradually gain their full confidence and respect and 
his troubles from the labor standpoint will proportionately 
diminish. 

There is a feeling on the part of a great many individuals 
that unionism alone is responsible for the present situation, 
and it is suggested that a more optimistic view of relationship 
with labor organizations and co-operation with them along 
reasonable lines will be quite effective in removing some of 
the present difficulties and eliminating some of the present 
feelings. Conciliation will gain more than opposition. The 
real cause of this feeling is, no doubt, the influence being ex- 
erted by the radical elements that constitute a small minority 
of present-day labor organizations, just as this influence is 
also being exerted in our political life. It can be counter- 
acted most effectively by the older and more reasonable mem- 
bers taking an active part in affairs and exerting their influ- 
ence to counteract the ill effect, just as our political life, the 
influence of the radical element may be eliminated by the full 
exercise of franchise on the part of the loyal citizens of the 
country. 

When we are able to free ourselves of the radical elements, 
to properly educate others, to increase our production to meet 
or exceed present-day demands, to reach the point where the 
employer and employee will meet and discuss with reason 
their difficulties there will be little left of “the labor prob- 
lem.” This may appear to be an extremely optimistic view 
of the situation and may further appear to be so far in ad- 
vance of present-day conditions as to be Utopian, but it is 
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suggested that optimism is the prime requisite in the battle 
and that pessimism is always defeated before the fight begins. 


Discussion 


D. R. MacBain (New York Central) offered some sug- 
gestions for supervising officers. He stated that although the 
task of the supervisors seems hopeless, optimism is needed. 
He ascribed much of the present difficulty to lack of personal 
contact and the tendency on the part of the local officers to 
evade their responsibilities. To show that socialistic rule 
made conditions worse for the workers he cited the fact that 
Russian workmen are compelled to labor 13 hours, seven days 
a week. The dissemination of such information was urged 
by Mr. MacBain as a means of combating the tendency tow- 
ard bolshevism. 

W. O. Thompson (New York Central) argued that the 
keynote to the situation was getting closer to the men and 
gaining their confidence. 

W. Flynn (Michigan Central) expressed the opinion that 
the labor problem is not insurmountable and that the solu- 
tion lies in education and optimism. 

F. C. Pickard (D. L. & W.) stated that the roads were 
now going through a transition period and the tendency is in 
the right direction. In his opinion, troubles could be mini- 
mized if an effort was made to adjust grievances with more 
promptness. 

J. J. Rossiter (New York, Chicago & St. Louis) laid the 
blame for the present unrest on the radical element, whose 
slogan is higher wages and less work. As long as this propa- 
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marked improvement would be effected. He suggested that 
the more general use of machinery would aid in increasing 
production. 

F. W. Brazier (New York Central) expressed the opinion 
that production has now decreased to the danger point. The 
present labor organization discourages direct contact between 
the officers and the men, and the incentive for production has 
been removed under present rules. The big problem is to 
restore the morale. The only salvation is in more production, 
and conciliation is needed to bring results. 

C. L. McIlvaine (Pennsylvania) cited some examples of 
high production under present conditions, and stated that it 
is a mistake to condemn men as a whole for the acts of a few. 
Labor has suffered because of poor leadership, but the ten- 
dency now was to break away from the radical element, and 
he thought that a great improvement could be effected if the 
management did not antagonize the men. 


HOSE STRIPPING MACHINE 
By R. S. H. 


A machine for stripping the connections from old or worn 
out air hose is shown in the drawing. This device is operated 
by compressed air, controlled by a four-way valve, and is 
being used in place of hand methods in the scrap reclaiming 
plant of a Western railroad. 

The construction of this machine is comparatively simple 
and it does the work quickly and efficiently. The hose is 
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Assembly and Details of the Hose Stripping Machine 


ganda is heeded it will be impossible to bring the cost of 
living down. Although strikes have recently been called off, 
it is doubtful whether the men are now giving fair produc- 
tion. Mr. Rossiter believed the remedy lay in the overcoming 
of the radicals by the conservatives in the railway labor or- 
ganizations. . 

L. D. Gillet (Dominion Railway Commission of Canada) 
expressed the opinion that in the labor situation at present 
bolshevism of the worst type must be contended with, and 
inwardly many are viewing the problem with extreme pessim- 
ism. Labor has learned the strength of organization, and the 
situation is made worse by the fact that a small number of 
men who have been in the army have become agitators. One 
man of this type can have a bad influence on a hundred 
others. 

W. A. Buchanan (D. L. & W.) submitted that if the prin- 
ciples brought out in the paper were applied every day a 








placed on the two blocks A with the hose connections slipped 
over the jaws B. The top cylinder is then filled with air 
and forces the platen downward, securing the hose firmly 
in place on the blocks A. This prevents slipping of the 
hose in case one of the hose connections should be freed 
before the other. The air is then turned into the lower 
cylinder, and through the system of levers, operating as indi- 
cated by the arrows, strips the connections from the hose. 
The small cylinders at each end-of the bench act as cushions 
and absorb the shock when the connections suddenly pull 
out of the hose. 

A machine of this type can easily be constructed and the 
speed and economy of operation have demonstrated its value 
over hand methods by a considerable reduction in the amount 
of labor required for the work and saving in the time re- 
quired to strip a given number of hose connections from old 
and worn out air hose. 











GRAPHIC PRODUCTION CONTROL IN RAILWAY SHOPS" 


Production Department Coordinates the Work of All 
Departments in Angus Shops of the Canadian Pacific 


BY E. T. SPIDY 
Production Engineer, Angus Shops, Canadian Pacific 


N the management of any industrial plant the author 
has become convinced through plain experience that apart 
from the personality of the management directing affairs 

and the regular accounting system there is a great need 
everywhere for the placing of facts in such a manner that the 
condition of affairs to-day can be seen quickly in their true 
relation to the policy of the management. 

We are all more or less accustomed to seeing statistics 
shown graphically. Their value to show what has happened 
is of unquestioned value. We are able to see at a glance, 
for instance, how our expenditure on a certain class of output 
ompares with last year and if we plot on the same sheet the 
amount of our output we are able to see how the cost has 
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Fig. 1. Chart of the Type Used to Show What Has Happened 


varied with the output. Such a diagram as shown in Fig. 
1, is a familiar one and needs no explanation. 

Let us suppose you have received a statement showing 
departmental expenses, or a statement of output in which 
an item shows lower than your expectations or the average. 
You see a condition that, had you known it was happening, 
you could have done something to correct, but all you can do 
now is to investigate and make such changes as your judg- 
ment dictates. 

After you have received an explanation, censured your man 
or perhaps replaced him, what guarantee have you that you 
will not look at an even worse condition next month? The 
only guarantee you have is your confidence in the man in 
charge. This confidence I do not for an instant depreciate, 
because it is your mainstay with the most perfect system, but 
in this age of specializing would you not be better off and 
uld not the individual departmental head or foreman be 
etter off if you were to supply him with information on 
xpenses or where he stands on his output, or other details, 
that is “up to the day of looking at it” so that he can control 
the situation to give you what you want? 

Can this be done? It can if you organize to do it. You 
must assist the foreman by training specialists to perform 
functions that are at present part of his duties, better than 
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13 Abstract of a paper read before the Canadian Railway Club, January 
9, 1920. 


the foreman can perform them because they concentrate on 
that particular object only. 

Specializing needs no introduction; on our machines and 
operations we know a specialist can produce more than an 
all-around man on work adaptable to specializing. We would 
not think of having the same boilermaker who puts a patch 
on a boiler roll in tubes, for the same reason specializing 
applies in management questions. A few concrete examples 
will show how graphical production methods permit a 
specialist to perform functions that assist the executive by 
supplying information that is up-to-date on what is causing 
delays or what will cause delays. 


Locomotive or Passenger Car Repair Costs 


The first case is a shop repairing locomotives. The methods 
apply equally to a passenger car repair shop. The object is to 
assist all foremen to plan their work so that delays to output 
are minimized. Analyzing the shop, there are 30 depart- 
ments, all receiving some part of each engine or car to repair 
and on each of which rests the responsibility of having that 
part ready at a certain time when the process of erecting 
demands it. Based on the road report and a preliminary 
inspection, the scheduleman and the general foreman of the 
shop determine that it will require so many days to complete. 
This period is determined by adding together the time reé- 
quired on all the various detail jobs known. From past 
experience we have developed a series of schedules from 9 
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Fig. 2. The Master Schedule 


to 30 days each, one of which is applied to each engine or 
car as the work demands. The locomotive repair schedules 
are practically all based on one 18-day schedule, in that on all 
engines the operations for the first five days and the last 
seven days are practically the same, the time between being 
taken up by the department having the excessive or special 
work to do. 

We now come to our first chart which is called a master 
schedule. The master schedule forms, shown in Fig. 2, have 
listed down the left side all the controlling detail operations 
or parts in the sequence in which they must be completed. 
At the top of the vertical columns each engine or car number 
is entered as it is taken in the shop, and then by the applica- 
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tion of the selected schedule the date it is required completed 
or delivered is entered opposite each operation. When this is 
done the second form, called a date schedule, is made out. 
This is identical with the master schedule except that the 
days of the month instead of engine or car numbers are 
placed at the top of the columns and in the column for the 
date as entered on the master schedule is inserted the engine 
or car numbers opposite the various operations. By a four 
color code exactly what has happened is entered on both 
charts every day, showing whether “on time,” “shop late,” 
“material delivery late,” or “drawings late” in black, green, 
red or yellow respectively. At a certain time the schedulemen 
make a check of all shops, after which they mark up the 
master and date schedules. Following this they make out 
from the date schedule, for each departmental foreman, a list 
of operations due completed to-morrow and include on it, es- 
pecially marked, all items that are late. This daily “order of 
work” sheet is delivered to each foreman the night before the 
day it covers, so that he can plan his work to cover every 
item. Incidental to this, a list of all late items in all shops 
is prepared for the general foreman and superintendent in 
order that they may use their influence to prevent further 
delays. 

We thus have before us a graphic record of the progress 
of each engine or car showing each delay as it occurs, from. 
which weak points can be seen at a glance. The result is co- 
operative effort because each department realizes that the 
management knows what is going on and can measure each 
man’s effort. It makes it unnecessary for foremen to leave 
their shops to trace material, this being part of the schedule- 
man’s duties. When extra work is found necessary, thus 
setting back the original date of delivery, the change is 
automatically taken care of by the production department. 
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Fig. 3. The Date Schedule 
The net result is a shorter number of days in the shop per 
unit, the time between jobs is reduced and costs are lowered. 


Locomotive or Passenger Car Repair Costs 


It is important that we know certain detail costs at current 
periods. Costs do the shop little good if they come when the 
job is completed. The method used is suitable for all classes 
of work where average costs are maintained and used as a 
base for expenditure. It is not recommended in this form 
for manufacturing small articles or a quantity product. 

Fig. 4 is a graphic representation of current locomotive 
repair costs. On the left is a scale of dollars large enough 
to cover the anticipated range. Each vertical column is 
headed with the engine number; the date it came in the shop 
and the class of repair is also inserted for reference. By 
arrangement with the cost department these daily costs are 
_given preference and are supplied the second day after they 
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are incurred on a special form for the purpose, and on the 
cost chart a black line is extended daily under each engine 
to show the total cost to date. In each engine cost column a 
red cross line is drawn at a point opposite the estimated 
cost of the job. An estimate is made for each engine, based 
on an average in the case of straight repairs, as soon as the 
inspection is complete. Included in this are the allowances 
necessary in the case of extra or special repairs. Now when 
an executive looks at the chart he notes particularly those 
engines that have gone past the red mark and by referring 
to the engine master schedule he sees what has happened and 
the progress of that particular engine. He is then in a posi- 
tion tc act if his judgment indicates that the cost is abnormal. 

It will be noted that short thin black lines extend from 
each engine cost line at more or less irregular intervals with 
a number close at hand. These lines are to indicate the 
amount added each day, the number representing the date. 
We can thus see whether the labor expended has been irreg- 
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Fig. 4. Chart for Recording Current Locomotive Repair Costs 
ular, or whether it is a steady growth. This is a clear indica- 
tion cf good or bad organization in the shops. Great use 
can be made of this chart. It. shows poor distribution otf 
labor in detail and enables conditions that bring about high 
costs to be analyzed thoroughly and acted on before the ques- 
tion is asked. 
Cost of Manufactured Material 

It is desirable to know the efficiency and cost of each order 
for manufactured material up to date during its progress 
through the shops. The method described is used by manu- 
facturing concerns, who have found that the way to control 
costs is in the shop while the job is in progress, and it is 
applicable to railroad back shop manufacturing. 

It consists of a job cost sheet which is kept in the shop 
office. ‘These sheets are kept in loose-leaf book form and 
the duties of the cost clerk are to enter in the proper column, 
from the daily time cards, the costs incurred during the 
previous day. By noon the cost of each order up to the previ- 
ous evening should be entered. On each sheet is detailed the 
standard method of doing the job and the standard time 
allowed for each operation. This information is obtained 
from the production department which develops the correct 
method, working with the shop engineer and the foreman 
of the department, who at the same time recommend such 
special jigs and tools as may be deemed necessary. When 
the order is unusual or rare enough not to warrant making 
standards for further use, a summary estimate is made up 
for each operation by the production department in order that 
a daily check may be kept on the job. 

The duty of the cost clerk is to call the attention of the 
foreman or the party concerned when the cost exceeds the 
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allowance up to the point in its progress which the order has 
reached. The foreman is thus kept posted on the cost of each 
job at all points of its progress, not after it is done and too 
late for him to do anything about it. 

Major Account Expenditure 


Fig. 5 is a form used to show graphically a summary of 
expenditures on major accounts. This type of form was 
developed by the late H. L. Gantt and used effectively to 
record progress of airplane and munition manufacture in his 
work for the United States government during the war. 

We want te know how our daily expenditure on each 
iccount compares with the allowance for the day, also how 


\MontH or 44 1919 SUMMARY EXPENDIT 
| CHARGED TO | 1 |2;3|/4/6|7|a|/9 
| NEW ENGINES 
| REPAIR ENGINES 
| PASS. CAR DEPT. - 
| STORE ORDERS 
| FREIGHT CAR DE 
[TOOLS & MACHRY 
| MISCELLANEOUS 
| POWER HOUSE 
| MAINTENANCE 

| TOTAL 















_— 





oI 


Fig. 5. Current Summary of Major Account Expenditures 


tal expenditure to date compares with the total allow- 

nce to date on each account. The chart contains one vertical 
olumn for each day of the month, over which the date is 
nserted. On the left hand side the name of each account 
s inserted. We then calculate the allowance for each work- 
x day of the month and enter it for reference on the right 


d side of the chart. The distance horizontally between 
1 date column represents 100 per cent of the daily allow- 
figure, and as the actual expense figures are received, a 


- is extended across this space equal to the amount actually 
pended. If this is less than the allowance the percentage 
of this line will not cover the space, if more than the allow+ 
an extra line over the one covering the space shows how 
ich. Directly under this line representing the daily ex- 
nditure is a thicker line which represents summary cost to 
This line is merely extended daily by the same amount 
s entered under the daily cost column, except that it shows 
its total length whether the account is over or under 
xpended to date. 
While this sounds somewhat complex it really is extremely 
mple in operation and furnishes a complete record of how 
much, when and on what accounts we have over or under 
xpended. The chart is soon readable by any one and shows 
immediately how closely instructions are being attended to. 
Che idea is one of vast possibilities aside from costs where- 
ver units and summary data is required. 


Detail Operation Schedule 


Fig. 6 illustrates a method used by the author to plan the 
work for every productive man and machine in a department. 
he shop control board contains a separate slot for every 
nan or machine, the identification being placed down the 

ft side. As each order is received by the production 
lepartment a ticket is made out for each operation equal in 
ength to the time allowed for the operation. The tickets are 
made on profile paper with 20 divisions to the inch, each 
division representing one hour. The board is black with 
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vertical white lines at weekly intervals. In the top slot is 
located the date strip, showing days of the month.for the 
period covered on the board. All the work for the shop is 
represented on the board, each operation being located in 
the proper slot. When material is available each operation 
from the first to the last is located in its respective slot at 
the proper date so that time between operations is reduced 
to a minimum, taking into account also the continuity of 
work in each machine. Simultaneously with the making of 
the control board tickets a job card is made for the shop 
foreman’s office board. This board contains a compartment 
for each man, and the cards are arranged to correspond with 
the master control board with the “next job” card always in 
front. As each man nears completion of the work in hand 
his gang boss goes to the board and takes the “next job” 
ticket. and gets the material and the necessary tooling equip- 
ment to the machine. The card stays with the work and 
then goes to the inspector, who, after inspection, passes it to 
the cost department. This system plans the work in detail 
for the foreman. It shows when machines are overloaded, 
when they are idle due to breakdown, man absent or out of 
work, all points of vital interest where costs and delivery are 
of prime importance. 

There is one fundamental principle underlying all these 
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Fig. 6. Shop Control Board for Laying Out Machine Work In 
Advance 


methods. In every case a standard or task is set as the 
object to be attained and that standard is set at the beginning 
of the job. All the methods provide a means of knowing 
whether or not the standard is maintained at all points in 
the progress of operation up to the completion of each par- 
ticular task. 

Each example given has been preceded by a statement as 
to the object to be attained. This is very important because 
the multiplicity of details which have to be dealt with will 





often lead one off the track unless the purpose is kept stead- 
fastly in mind. 

It should be noted that while all this looks like so much 
clerical and accounting work, the viewpoint is not that of an 
accountant, nor could it be handled by an accountant; it is 
distinctly a management engineering proposition for an 
engineer. 

The principles outlined have been adopted by the manage- 
ment of the Canadian Pacific in the creation of a special 
department, called the production department, attached to 
the chief executive of Angus shops. It is distinctly a new 
department for railroad shops and credit must be given to 
W. H. Winterrowd, chief mechanical engineer, for recognizing 
that there was no logical reason why methods of successful 
business institutions should not be incorporated into railroad 
shops. To the best of the author’s knowledge, the Angus 
shops are the only railroad shops on the continent that have 
such a department, operating as a separate department with 
the full confidence and co-operation of the supervising staff, 
all working for one result. All foremen, general foremen, and 
other supervisors realize that one department, acting as a sort 
of clearing house for all material, can render better service 
than was possible when they each had to chase their own 
material from shop to shop. They also recognize that when 
a certain output is required, the special department can 
advise what operations are to be done each day, can advise 
on all items, and state what must be done daily so that the 
final result meets the requirements, because it has more 
complete information than any one department could possibly 
have or get. In all cases the basic schedules are developed 
by or with the departmental head concerned so that he feels 
that it is his schedule and consequently he realizes that he is 
being actively assisted by the management. 


Discussion 


The discussion of the paper brought out the fact that the 
scheduling system requires a very small staff to operate, as in 
a shop emploving about 2,500 men, not more than four or 
five additional men are required to take care of the work 
created by the system, while a 50 per cent increase should 
be obtained in the output of the shop without increasing 
the supervision. The question as to the effect upon the 
scheduling system should piecework be discontinued was 
answered by Mr. Spidy, who said that the schedule system in 
itself is entirely independent of the piecework system. Should 
piecework be discontinued the check on individual operation 
obtained by the piecework foremen would be discontinued, 
but there would still be the check in every department which 
is made by the production staff in each shop. The discon- 
tinuance of piecework would probably result in some of the 
piecework staff being absorbed into the supervision, thus 
providing extra foremen to check up the work and see that it 
is performed. Mr. Spidy stated it as his opinion that a shop 
without piecework requires a production schedule that is 
more extensive than one operating with piecework, because 
of the loss of the check on the work of the individual which 
is obtained with the piecework system. The distinction be- 
tween the schedule system and the piecework system is that 
the former cuts the time between jobs while piecework con- 
centrates on the job itself. 

J. Burns, works manager, Angus shops, C. P. R., em- 
phasized the necessity for a schedule system in a large shop 
especially where equipment is being built and large quantities 
of material must be secured and routed through the shop in 
proper sequence. He also emphasized the importance of the 
scheduling system where the same shops are manufacturing 
parts for use on locomotives and cars in the erecting shop 
as well as on shop orders for outside points. The schedule 
determines the proper preference to be given the different 
classes of work so that in neither case will delay result 
through failure to meet conflicting requirements. 
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TRAM FOR DRIVING WHEEL TIRES 


BY H. L. LINGO 


The form of tram shown in the illustration is a great 
convenience for sizing driving wheel tires either in the lathe 
or on the boring mill, as the straight prong on the fixed 
head gives the exact size to turn the flange when the tram 
is set to the tread size. There is no chance of error, and 
either not having quite enough stock to make a proper flange 
or having to reduce stock with the throat of the flange 
former, which is a difficult job. The practice of finishing 
the tread of the tire to size, then drawing the tool back the 
required distance and cutting off the top of the flange, after 
which the flange is formed, is still in use in many shops. 
This can be changed and, on a boring mill with two tools 


Note |: This dimension fo be twice the height of flange 
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Construction of the Tram for Driving Wheel Tires 


working at the same time, where it is known just what the 
height of the finished flange will be, it can be roughed out 
and finished with one head, while the other is roughing 
down the tread. 

The wedge block which holds the movable head in place 
is nothing new, except in its application to the wheel tram, 
where it replaces the familiar set screw which usually was 
not even provided with a shoe to keep it from denting the 
pipe, and after it was in use for a while required all the 
tools most of the railroad machinists use at present—ham- 
mers and monkey wrench—to operate. 





Disk AND BALL BEARrIncs.—Exhaustive tests of disk bear- 
ings and ball bearings in railway service are being carried 
out in Sweden. Disk bearings have been used in one of the 
trucks of a passenger car which has made over 31,000 miles. 
The car weighs 36 tons, the weight on each journal being 
four and a half tons. A new type of ball bearing has been 
developed for railway service and in the laboratory of the 
manufacturers, bearings of this type have withstood a pres- 
sure of 20 tons during a number of revolutions, correspond- 
ing to more than 30,000 miles. 


ETHYLENE FoR CUTTING AND WELDING.—According to the 
Scientific American, comparative tests have shown that ethy- 
lene is a good substitute for acetylene in cutting and welding 
operations. As far as heat of combustion is concerned, ethy- 
lene has a slightly higher co-efficient. Moreover, in the work- 
ing of copper it has been found impossible to make a satis- 
factory weld with acetylene, because of the formation of car- 
bon and the consequent blistering in the weld. This is not 
the case with ethylene. In addition to its availability for 
welding copper, the ethylene process of aluminum welding 
and lead burning makes for much better results than does 
the use of acetylene. Finally, ethylene has been found to 
possess considerable value for heating and lighting and is, 
therefore, a general purpose gas. 
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J. D. BLOUNT TRIES A NOVEL EXPERIMENT 


The S. M. P. Knew that Tom Brown Was a Good 
Man but Also that Ashville Needed Waking Up 


BY A. N. BUCKLEY 


HEN T. B. Shoan entered the Old Man’s office he 

WV knew instinctively something was in the wind. J. D. 

Blount, the superintendent of motive power of the 
Buffalo & North Eastern, sat at his desk gazing out of the 
vindow wrapped in thought, oblivious to Shoan’s customary 
‘Good morning.” ‘T. B. Shoan busied himself arranging the 
norning’s correspondence for Mr. Blount’s perusal, picked 
he papers from the outgoing basket and attended to other 
outine matters, knowing from experience that “J. D.” would 
speak his mind in due time. 

As he turned to leave, J. D. spoke. “Shoan, have you 
noticed how the B. & N. E. has been increasing its mainte- 
nance of equipment expenses, especially in repair costs, at 
Ashville shops? Ashville has one of our best shop super- 
intendents, Tom Brown, but something has gone wrong lately. 
Output has fallen and costs have gone way up. The power 
to be maintained at Ashville has not changed, our shop facili- 
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“Arrange for Brown to Spend a Week at the D. & O, Shops”’ 


ties are the same, and while the increased labor costs would 
cover part of it, the combination of decreased output and 
increased costs demands a different explanation. Only two 
things can account for the condition—lack of proper organ- 
ization and insufficient attention to improved methods and 
practices. 

“Organization,” continued J. D., “is absolutely essential to 
effective working of every plant. Proper organization means 
more than smooth co-ordinated efforts between foremen and 
the shop superintendent. It requires developed and trained 
responsibility and the fitting of understudies for everybody, 
from the shop superintendent to the errand boy. No man is 
big enough for his job who is afraid to train some one to take 
his place. The real executive is not necessarily the man who 
knows the most, but the man who can command the services 
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of and direct the efforts of men more capable than himself. 
“Efficient operation requires the continued study of better 

shop practices, intensive utilization of facilities and the 

elimination of all possible lost motion. Effective watching of 
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operation demands the assistance of records which will serve 
as the control factors of the shop superintendent. 

“So to test my belief as to the underlying causes of 
Ashville’s conditions, I have in mind a novel experiment. 
Arrange to have Tom Brown leave Wednesday evening to 
spend a week at the Mountain Dare shops of the D. & O., 
another week at the Johnston shops of the R. & P., and a 
third week at the West Brook shops of the N. T. C. That 
gives him less than 36 hours to get away, and unless he has 
a developed organization it will not enable him to completely 
plan operations during his absence. Then tell him on his 
return to report the results of his observations as applicable 
to Ashville’s shop improvement.” 

When Tom Brown received the Old Man’s instructions he 
was dumbfounded. Things were as Blount had suspected. 
Brown had a one-man organization —and Brown was that 
one man. Bill Scott, his general foreman, had often tried to 
assume part of the load of management, but Brown, one of 
the old school, ever jealous of his prerogative, had resisted 
all of these overtures. Consequently he was at a loss just 
what to do, realizing that the time at his disposal was insuf- 
ficient to instruct his organization for the next three weeks’ 
operation. However, he knew J. D. B. well enough to know 
that nothing short of implicit following of orders would suf- 
fice, so he decided to trust to luck and Bill Scott. 

Results during the first week of Brown’s absence were such 
as were to be expected. Bill Scott worked hard, but the task 
of assuming both Brown’s duties and his own served as a 
heavy handicap. No understudies were available, so that he 
was unable to have a temporary general foreman. Visitors 
were slighted, correspondence attended to evenings, reports 
checked and certified at the expense of sleep in order that 
shop operation might be pushed during working hours, a 
task not altogether successfully accomplished, as the first 
week showed a slump in output. 

Arriving one morning long before seven, he heard that the 
Old Man had come in on No. 4 during the night and was 
already somewhere on the premises. Apprehensive of trouble, 
he hunted up the Old Man and found him wandering through 
the boiler shop. 

After a cheery exchange of greetings, the Old Man said: 
“Scott, it is as I expected. Brown hasn’t a thorough organ- 
ization here, and while I know you have worked hard it is 
too great an obstacle to overcome. But while Brown is 
observing how the other fellow gets results, we will inaugurate 
the beginning of a new era in the Ashville organization ready 
for his return. Call a staff meeting after work this after- 
noon.” 

Promptly at four o’clock the foremen gathered in the shop 
superintendent’s office, where the Old Man told them the 
essentials of organization and the need for understudies. He 
then told each to select a competent understudy by morning, 
and he and Scott would complete a temporary reorganization 
which would be effective until Brown’s return. And further, 
to insure the proper training of understudies, he stated that 
thereafter each understudy would be required to assume the 
duties of the man for whom he was to substitute three days 
each month. 

That evening Blount and Scott provided for the morrow, 
arranging to have Jack Green, machine shop foreman, 
assume the general foreman’s duties; George White, fitting 
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shop foreman, to take Jack’s place, and so on, filling every 
position with a foreman or a mechanic for understudying. Of 
course, this did not have an immediate magical effect on 
restoring shop efficiency, but improved operation was steadily 
noticeable. 

In the meantime Brown at Mountain Dare was beginning 
to realize the Old Man’s motive in sending him away. The 
Mountain Dare shops were of about the same size as his own 
and similarly equipped, yet the average output was three to 
five engines a month greater than at Ashville and the costs 
lower. Surprised as w ell that Welsh, the D. & O. shop super- 
intendent, should have so much time to spend with him, he 
learned that Welsh believed firmly in organization and direc- 
tion of shop operation with control charts. 

Brown learned that instead of blindly hunting for ob- 
stacles, Welsh spent hours at his desk carefully studying 
results from these records, planning his campaigns for im- 





He Was Surprised that Welsh Had So Much Time to Spend 
With Him 


provement from their indications and depending upon the 
ability and training of his organization to accomplish results. 

The days passed swiftly for Brown, and he eagerly went 
into erecting shop, boiler shop, blacksmith shop and machine 
shop practices and operations. Unhampered by details of 
shop operation, free to investigate in any direction, and alert 
with the new-found consciousness of the rut in which he and 
Ashville had been traveling, he found the days far too short. 
Aroused by the developing realization of possibilities for 
improvement at Ashville, he observed, studied, asked ques- 
tions during the day, and in the evening, when not joined 
at the hotel by the shop superintendent or some foreman, spent 
hours planning applications in his own shop of what he 
found the other fellow doing. 

Time slipped by and Brown returned to Ashville, keener 
from contact with other minds, more dissatisfied with results 
than before, but fortified by his observations, with valuable 
suggestions for improvement. 

Entering his office the morning of his return, he found the 
Old Main waiting for him, with his chief clerk. The Old 
Man greeted him cordially and said, “Tom, I was so anxious 
to learn of your visit that I decided to run up and talk with 
you instead of waiting for your written report. But first I 
want to tell you of the temporary organization we have ef- 
fected.” 

“That’s right,” said Brown after listening to the Old Man, 
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“and that organization will stand. And I am further con- 
vinced that when I or the general foreman notice a workman 
using a wrong practice or doing something that appears wrong 
we should hunt up the foreman instead of correcting the 
man. Then if the foreman is wrongly informed he can be 
set right, without the man learning of his ignorance. At the 
same time it prevents misunderstandings and needless inter- 
ference when some deviation from usual practice is required. 
A shop spirit is built up, increased respect of the workman 
for his foreman insured, and responsibility absolutely fixed 
on each man, all of which results in bettering output. 

“But I found out that organization not only helps to keep 
things running smoothly, but it will give me an opportunity 
to control things if I have the proper records. I am going 
to have started immediately control charts showing monthly 
comparisons of man-hours per locomotive repaired and man- 
hours per 1,000-lb. tractive effort. In addition, in order 
that I can properly read these figures, I am also going to add 
a sheet showing the number of heavy operations each month, 
as for instance, new driving boxes, new cylinders applied, 
side sheets, fireboxes, flues repaired, etc., and the number of 
man-hours for the standard unit, so that the approximate 
effect in man-hours on the month’s output by these operations 
can be readily figured. Then, instead of blindly hunting 
through the shop for obstacles ‘and points for improvement, 
I can "effectively plan and direct operations from an accurate 
knowledge of what is going on.” 

The Old Man was intensely interested to see how Brown 
had grasped the situation during his three weeks’ absence 
and placed his finger on one of the vital needs for the better- 
ment of Ashville’s operation. In fact, he had not only appre- 
ciated Blount’s view on organization, but he had already 
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We Can Use Our Gap Grinder for Crank Pins 


indicated how he was going to make the organization work 
for and serve him. 

Continuing, Brown said: ‘You remember whenever you 
tried to get me to install a scheduling system I always replied 
that I could keep things lined up, and by weekly meetings 
with the foremen, together with daily contact, we could accom- 
plish all that a schedule system would, and that we didn’t 
need any of these paper systems to run Ashville. 

“Well, from now on Ashville is going to have a schedule 
system. Why, I’d as soon run a ship without a rudder as 
this shop without a schedule system. The control charts will 
give me a general hold on the shop, but the schedule system 
will give me the touch with details that I need. It will show 
me the weak spots and the delays, so that I can employ my 
time just where it is needed. It is the man that is falling 
down, it is the overloaded department that I am concerned 
with, not the man that is up-to-date. And my daily delay 
sheet will give me just this information. Then I can investi- 
gate the cause and apply the remedy. 
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“Then another of my stock arguments was that quality of 
output would be slighted to meet the schedule, big jobs dis- 
covered after an engine was shopped would be patched in- 
stead of the part renewed if it would result in a fall-down on 
schedule. The answer to that is a boiler and machinery 
inspector reporting directly to me and not responsible even 
to the general foreman. These inspectors will go over the 
engine not only before it is shopped, but while it is under- 
going repairs. Being responsible solely for inspection and 
familiar with inspection limits, they should be consulted by 
. foreman before a new part is ordered, instead of repairing 
the old part. By holding them responsible for quality of 
output and in no way for quantity, quality will be main- 
tained and where necessary the schedule corrected if some- 
thing unexpected is found. 

‘And we’re not going to stop with starting an organization, 
but we’re going to wake up in the use of our shop facilities. 
\side from some rearrangements required to give better shop 
movement for material, our big drive is going to be in getting 
iJ] we can from our machines by using them for what they 
are best suited, by getting all we can in speed and feed and 
by using jigs and fixtures. 

‘The first place we are going to start is with our gap 
crinder. This is used only for grinding piston rods and valve 


RAILWAY MECHANICAL ENGINEER 


233 


stems and stands idle over half the time. While larger than 
needed, we can use it to grind the bearing on all our crank 
pins, reducing the overtime on our crank pin lathe, due to 
inability to rough and finish all the pins required. We can 
also use it, with ample steady rests, for truing up worn air 
pump piston rods, and if we still have time available, will 
consider grinding journals of new driving axles. In fact, 
Ashville expects to begin giving results.” 

Brown was so deeply interested that more than two hours 
elapsed while he recited what he had seen and what he ex- 
pected to accomplish. J. D. Blount listened intently, inter- 
rupting only occasionally to ask a question or grunt an assent. 
As Brown concluded he turned to him and said, “Tom, what 
I told Shoan was right. It was only organization and meth- 
ods that were wrong with Ashville. The personnel is here, 
but it has lacked direction. And you have proved to me that 
to keep alive we must get in touch with the other fellow.” 

Then, turning to Shoan, he continued: ‘Shoan, we will 
require, as a test of organization and the ability of the 
executive to put himself into the organization as well as 
furnishing an opportunity’ of getting out of a shop rut, that 
each shop superintendent of the B. & N. E. take two or three 
weeks each year visiting other shops. Arrange to have Davis 
of Corning follow Brown’s route next week.” 


THE NATIONAL AGREEMENT WITH THE SHOPMEN* 


Securing 
Apprentices; 


Co-operation from the Workmen; 
Stabilizing Working Conditions 


BY FRANK McMANAMY 


Manager, Department of Equipment, Division of Liquidation Claims, U. S. Railroad Administration 


eration of railroads immediately prior to the time the 
railroads were taken over by the government were labor 
conditions and financial conditions which I have stated I be- 
lieve in the order of their importance; because the govern- 
ment could at any time relieve the financial conditions, but 
t could not so readily relieve the labor conditions; and after 
|| railroads or any other industry are operated by men. 

It is simply restating an acknowledged fact to say that 
he labor situation was extremely serious in the latter part of 
1917, due to a number of causes. Large numbers of men 
had been drawn from the railroads for military purposes, 
making a serious shortage of skilled men in the railroad 
uusiness. Because of the failure of the railroads themselves 
during a long period of years to take necessary steps to train 
nechanics by maintaining a full quota of apprentices, there 
was no available source of supply and no large number of 
\_pprentices which could in an emergency be drawn on to do 
mechanics’ work. There was also a widespread distrust on 
the part of railroad labor of the motives behind any attempt 
to increase working hours or in any other way to modify 
the working agreements which had been obtained by railroad 
employees after years of negotiation and the expenditure of 
vast sums of money, as well as by numerous strikes which 
vere disastrous alike to employer and employees. ‘The or- 
ranizations looked with a suspicion on any request to waive 
ny of the privileges thus gained and feared that the national 
mergency would be taken advantage of to take away from 
them some of the privileges which they enjoyed as a result 
f the efforts of their organizations. 

There was no supply of men to draw from to meet this 
nergency and the situation could only be met by co-operat- 


Te two real difficulties in connection with private op- 
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5, 1920. 


ing with labor in a fair and open manner and by obtaining 
their consent to the temporary waiving of some of the pro- 
visions of their agreements. They could never have been ac- 
complished by individual carriers, because there could. be 
no assurance given which would be satisfactory to the em- 
ployees that once these privileges were given up they would 
ever be restored. Therefore, it appears to be conclusive that 
at this period no other agency except the United States Gov- 
ernment could have effectually handled the labor situation 
as it existed at that time. 

The first national agreement covering all railroad shop- 
men is represented by Director General McAdoo’s letter of 
February 14, 1918, to A. O. Wharton, president of the Rail- 
way Employees’ Department of the American Federation of 
Labor, in which an understanding with shopmen was reached 
whereby certain privileges long enjoyed by them and covered 
by many agreements with railroads were temporarily waived 
on the assurance of the Railroad Administration that the 
agreements in full would be restored and observed as soon 
as the condition of locomotives and cars would justify it; 
and it is but fair to the representatives of the shopmen to 
state that when this matter was presented to them an under- 
standing was promptly reached by which they waived privi- 
leges obtained through years of negotiation, on the assurance 
of the Railroad Administration that their agreements would 
be protected; and that letter constituted the working basis 
between the Railroad Administration and the shop employees 
from the day it was issued up to the date of the signing of 
the national agreement; and from that moment that letter 
became effective and the working conditions were regulated 
in accordance therewith, a constant improvement in the con- 
dition of motive power and cars became apparent. 

Many changes have been brought about by the war, none 
of which are more far-reaching or important than the changes 
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in the condition of and the method of dealing with labor, and 
in my opinion the employer in the future who expects har- 
mony, efficiency and co-operation from his employees must 
devote at least as much thought to the selection, training and 
treatment of his employees as he gives to the erection of his 
shops or factories and the installation of the equipment. In 
other words, if we are to have a complete, smooth-working, 
efficient machine, which includes employees as well as ma- 
chinery, as much time and thought must be given to the study 
of what might be termed “humanics” in connection with the 
treatment of employees as we give to the study of mechanics 
in connection with the erection or operation of the plant. 


Suggestions by Workmen 

It is a recognized fact that in practically every human 
activity increased opportunity for a common understanding 
has been productive of favorable results; therefore, it is diffi- 
cult to understand just why the average railroad shops is 
behind industrial establishments in the matter of having a 
method for obtaining from their employees co-operation and 
advice relating to shop methods and conditions. 

The director general observed and recognized the advan- 
tages to be derived from having sympathetic understanding 
and co-operation between the employees and the officials, and 
tried to work out and have put in effect a system which would 
insure a greater degree of co-operation and give to the man- 
agement the full benefit of the knowledge and experience 
of the workmen and their suggestions as to improvements in 
methods to bring about increased efficiency. Several months 
ago he suggested to the regional directors the advisability of 
arranging for employees through their regular organizations 
to select a committee for the purpose of considering with the 
local officials questions affecting matters relating to shop 
operation and output. 

The plan under which this suggestion was to be carried 
out was by regular meetings between the local officials and 
the committee selected from the shopmen to discuss with the 
utmost frankness all questions involving the planning and 
the carrying on of the work, inviting suggestions from the 
committee and endeavoring to give full weight to all of these 
suggestions that might be meritorious. It, of course, must be 
clearly understood that these meetings were not to be for the 
purpose of adjusting grievances, either directly or indirectly, 
and that such matters must not even be discussed. The fol- 
lowing illustrations were given of subjects which were con- 
sidered as probably suitable for such discussions: 


1. Co-operation between departments. 
Proper storage and care of material. 
Distribution of material. 
Tool equipment and distribution of hand tools. 
. Grouping of machine tools. 
. Machine operation and crane service. 
. Scheduling work through shops. 
. Better classification of freight car repairs and whether 
certain work can be more economically done. 
9. Improved methods of making repairs. 
10. Method of handling and disposition of scrap. 
11. Inspection of scrap and reclamation of usable material. 
12. Condition of shops and shop grounds. 


COIAMNHWNH 


The above was not given as a complete list of the subjects 
which might properly be discussed, but simply as a general 
outline of matters on which a discussion would no doubt 
prove beneficial. The plan contemplated one representative 
from each of the crafts, except in the larger shops where the 
representation could be increased as might be found desir- 
able. The ranking mechanical department official at the 
shop in question should preside, all others attending the meet- 
ing to be on exactly the same basis so far as the discussion 
of the matters presented was concerned. In order to have a 
free discussion it would, of course. be necessary to have the 
representatives of the employees and the junior officials ex- 
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press their opinions first. Otherwise a free discussion would 
not be possible, because in some instances men might hesitate 
to express opinions contrary to those of the ranking officials. 

Owing to lack of time this plan was never put into com- 
plete operation, but was submitted to the federal managers, 
and many expressions of approval were received. Similar 
plans are now in operation in many industrial establishments 
and have proven to be very beneficial. 


Advantages of National Agreement 


National agreements cannot be made in all lines of indus- 
try, but the transportation industry is essentially a national 
one. The work of conducting it is substantially the same in 
Maine and California, in Montana and Texas. 

Equipment to a large extent has been standardized, partly 
by the different associations of railroad officials, partly by 
law, and partly by the Railroad Administration. Standard 
transportation rules have been adopted by practically every 
railroad in the country. The interchange of freight cars is 
complete. Tickets and bills of lading are practically uni- 
form; and with the consolidation of ticket offices throughout 
the country, which was adopted by the Railroad Administra- 
tion, the practices in this respect became almost as nearly 
standard as in United States post offices. Under such condi- 
tions it is not only idle but illogical to think of keeping the 
man-power which operates the railroads separate and work- 
ing for different rates of pay on different railroads and under 
different working conditions. 

Among the principal benefits to be derived from the na- 
tional agreement is the stabilization of shop organizations 
and the elimination of what had become almost an institution 
in connection with railroad shop labor; that is, the “boomer”’ 
mechanic, who was continually moving from place to place 
in search of conditions more to his liking. Everyone will 
admit that the ideal shop organization is a force of what has 
by the boomer been termed “home guards,” who select rail- 
road work shop as their permanent occupation and who wish 
to establish themselves permanently at the point where they 
are employed, own their homes, take a part in the general 
affairs of the community, cultivate a circle of friends, edu- 
cate their children, and in general enjoy the privileges and 
exercise the duties which are supposed to fall to the lot of 
the average American citizen. Under such conditions men 
become familiar with the work required of them, study the 
details of the particular equipment which they are required 
to handle and the peculiar conditions which they are required 
to meet, take an interest in the general operation of the rail- 
road, and become a part of the permanent organization which 
is necessary for the successful operation of any property. 

A national agreement insuring equal privileges to men at 
all points on all lines will help to bring about this desirable 
condition. On the other hand, if we are to have on one rail- 
road certain favorable conditions of employment which do 
not exist on other railroads it will necessarily cause men on 
a large number of railroads to be dissatisfied with their work- 
ing conditions and to constantly, and we may as well say 
properly, strive for an improvement of their own conditions 
to compare with those on the neighboring line. This affects 
efficiency in many ways. It not only results in a constantly 
changing force of mechanics, which is hurtful, but it is also 
fatal to that spirit of loyalty to the employer’s interest with- 
out which no railroad can be efficiently operated. 

A national agreement with railroad shopmen brings stabil- 
ity to the railroad organization, and by virtue of the large 
number of men covered by it acts\as an insurance against 
local disputes in the same way that life insurance or fire 
insurance protects the individual by distributing the losses 
over a large number of those participating in it. 

It is entirely possible for the individual at a local point to 
become so dissatisfied with certain working conditions, which 
are in no way general and which can be readily remedied by 
a reasonable application of the agreement, that they will go 
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on strike to remedy conditions which could be much better 
handled in another way. As a matter of fact, however, such 
local strikes are not desired by the organizations of the 
employees any more than they are by the railroads, and while 
we have, during the period of federal control, had more than 
200 of such local strikes, not a single one of them has been 
sanctioned by the national organizations, and these organiza- 
tions have always been helpful in restoring normal conditions. 


The Apprenticeship Question 


One of the conditions which we developed as a result of 
the national agreement is illustrative of the fact that the 
arguments which are used by one side or the other to any 
controversy are often based on the wildest kind of a guess, 
for the reason that no one has ever developed the facts. I 
refer to the apprenticeship rules in the national agreement. 
The employees have for years favored regulating the number 
of mechanics by regulating the number of apprentices, with 
the purpose in mind of avoiding an over-supply of mechanics 
with its resultant effect upon the rates of pay. The employ- 
ers have opposed this plan of the employees because they 
believed it was unfairly restricting the number of mechanics 
which were being trained and was reducing the supply of 
mechanics to an extent which made successful shop operation 
difficult. 

The ratio which had been agreed to by the employees and 
the officials on many railroads of five to one was held by the 
employers to be too low, and it was urged that this ratio 
vould not provide a sufficient supply of mechanics. In nego- 
tiating the national agreement we felt justified in accepting 
the fact that such agreements were satisfactorily meeting 
conditions on a large percentage of the railroads of the coun- 
try as evidence that the ratio was reasonable; therefore, the 
ratio of one apprentice to five mechanics was incorporated in 
the national agreement. 

In order to bring out as nearly as possible just what this 
would mean, I immediately started in to develop the actual 
conditions which existed and to see how nearly we were in 
fact working to the ratio which was set forth as the proper 
A complete check of all the railroads in federal opera- 
tion showed that we had in service 17,268 apprentices, while 
under the ratio provided in the national agreement we were 
entitled to 64,182. 

In the Eastern region the ratio of mechanics to apprentices 
was 21.40; in the Allegheny region, 30.95; in the Pocahon- 
tas region, 14.18; in the Southern region, 13.48; in the Cen- 
tral Western region, 12.75; in the Northwestern, 22.44; and 
in the Southwestern, 11.89, making an average for the coun- 
try of 18.58 mechanics for each apprentice. 

[t will thus be seen that the opposition to this rule was 
due almost entirely to the absence of complete and accurate 
information concerning existing conditions. We were in- 
formed by many railroads that the reason the number of 
apprentices was so extremely small was because they were 
unable to obtain more. If that is true it would certainly seem 
to be illogical to dispute with the employees over the proper 

itio and to blame the shortage of mechanics on the restric- 
tions contained in the working agreements. Our investiga- 
tions, I think, show without doubt that the ratio of appren- 
tices provided for in the national agreement is reasonable and 
fair, and that it will provide a sufficient number of skilled 
mechanics if it is consistently followed. 


one. 


Based on Former Agreements 


There is nothing freakish about the present national agree- 
ment with shopmen, and it was not, as some have assumed, 
adopted without the most careful and thorough discussion and 
consideration. It is based on the agreements which were in 
effect on a large percentage of the railroads of the country 
and which had proved to be practicable and workable. It 
was discussed for approximately four months by a joint com- 
mittee representing the different regional directors and a 
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committee representing the various national or international 
shopmen’s organizations. The rules which were agreed to at 
these conferences and those on which no agreement could be 
reached were then referred to the Board of Railroad Wages 
and Working Conditions, where both sides presented argu- 
ments, and the matter was in the hands of this board for 
approximately four months. The wage board failing to 
agree upon the terms of the national agreement, it was then 
turned over to the mechanical department of the Division of 
Operation, where, with the assistance of the Division of 
Labor, the agreement in its present form was negotiated and 
submitted to the director general, who approved it on Sep- 
tember 20, to become effective October 20, 1919. 

It is true this agreement does not cover every difference of 
opinion which may arise between local officials and local 
committees or between general officials and general commit- 
tees, and it was not expected to. It does, however, provide a 
sound basis upon which to handle such differences if it is 
accepted by both sides with a sympathetic purpose to carry 
out the very obvious intent of the different rules. 

It is true that we have received in the neighborhood of 
2,500 requests for information concerning the application of 
the various rules, which has practically all been furnished. 
Some of the questions presented are of a character which can- 
not possibly be covered by any national agreement or by any 
interpretation of an agreement, but are local matters which 
can only be handled with a knowledge of local conditions. 

Rules 35 and 36 are worthy of special mention because 
they provide means for settling all grievances which may 
arise. Rule 36 also contains the following provision for 
avoiding strikes which were never before contained in a 
working agreement: ‘Prior to the assertion of grievances as 
herein provided, and while questions of grievances are pend- 
ing, there will neither be a shut down by the employer nor a 
suspension of work by the employee.” 

It is not to be expected that this provision will entirely 
prevent either of the evils it is aimed at any more than the 
command, “Thou shalt not steal,’ has made all men honest, 
but it points the way to a better method of handling disputes 
and provides a working basis on which to adjust them. 

The special rules of each craft which set forth the qualifi- 
cations of mechanics will provide a better organization than 
the plan of training specialists who can do but one thing, 
which perhaps through necessity was followed in many shops, 
as it is generally admitted that the supply of all-around 
mechanics was invariably less than the demand. 

The agreement properly applied will stabilize working 
conditions, remove causes for disputes and provide means for 
settling them, enable you to build up permanent forces, and 
provide through the apprenticeship system for an adequate 
supply of mechanics to successfully and efficiently operate 
railroad shops, and this is all it was intended to do. 


Discussion 


The discussion of Mr. McManamy’s address was something 
of a disappointment, considering the large attendance at the 
meeting. Summed up, there seemed to be a feeling that the 
men were working at a low rate of efficiency and that there 
was not the incentive that there should be to encourage them 
to put forth their best efforts. An instance was cited where 
the man-hours per engine for general repairs had increased 
from an average of about 6,200 in 1917 to 8,000 in 1919. 

Several speakers commented on the difficulties caused by 
the classification of men of little or no training or ability as 
full mechanics. All-around mechanics must be developed. 

Stabilizing the working conditions should do much to pre- 
vent the shifting of men from one road to another, although 
this has thus far not been entirely eliminated. 

The routing or schedule system has helped to offset the 
loss in efficiency caused by the cutting out of piecework. 

The roads generally are not doing what they should in 
connection with the training of apprentices. 
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HEAT TREATING STEEL 


Concise Statement of Salient Points, the Knowledge 


of Which is 


HE modern practice of the heat treatment of steel has 
‘4 become so complex, involving as it does a very definite 

knowledge of the thermal changes occurring in the 
metal as it is heated or cooled, i. e., the critical transforma- 
tions, the initial microstructure of the metal and the structural 
changes which may be effected by various treatments, correct 
methods of heating and cooling, the modifications of practice 
induced by the introduction of various alloying elements, 
etc., that even an elementary discussion of the subject becomes 
involved and complex. Below are listed a few of the salient 
points in the various fields of the heat treatment of steel, a 
thorough knowledge of which is absolutely essential for the 
proper handling of material in these operations. 

Steel is essentially an alloy of iron and carbon, disregard- 
ing for the moment alloys which are added to impart certain 
properties. The carbon is present as a definite compound 
with a certain amount of the iron, 7. e., Fe,C, called cemen- 
tite; it is the condition of this cementite which governs the 
physical properties of the steel. 

In the stable state, at ordinary temperatures, this cemen- 
tite is separated (precipitated) from the ferrite, as the iron 
is called, and can be recognized under the microscope as a 
separate structural constituent. 


Essential for Correct Practice 


(1) heating at a definite temperature for a definite length of 
time; (2) cooling from this temperature at some desired rate, 
and (3) re-heating if desired. The more complex treatments 
consist in the duplication of one or more of these elements 
together with changes in the various temperatures, rates 
of cooling, etc. These elements will be considered under the 
designations—Annealing, Hardening and Tempering. 


Annealing 


The purpose of annealing steel is: (1) to soften it for 
machining; (2) to give certain physical properties, e. g., to 
soften it for some definite service or make it stronger and less 
brittle by refining the grain, and (3) to remove stresses due 
to cold-working, quenching, etc. 

Temperature—For the purpose of softening or refining the 
temperatures chosen are usually the same and may be found 
in the shaded area of the diagram. It will be seen that they 
vary with the carbon content of the steel; they are further 
modified, sometimes to a marked degree, by alloys present. 
For softening in machining it is not absolutely necessary to 
heat above the critical range. 

For removing stresses there is in the case of cold-worked 
material a fairly definite tem- 
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carbide passes into solution in 
a certain amount of the iron 
at a temperature of about 725 
deg. Cent. (1327 deg. F.) 
represented by the line PA in 


speed steels 


The great importance of correct methods in heat 
treating modern steels including alloy and high 
makes this article a timely one. 


perature at which the effects of 
cold work are removed. This 
usually lies between 500 deg. 
and 575 deg. C (932 deg. and 
1067 deg. F.); that is, some- 
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the diagram. As the temper- 

ature is raised, this solution gradually absorbs the remaining 
ferrite, until the respective temperature or the line GOS is 
reached, depending on the carbon content, when the whole 
sill be a single solid solution.’ Steel in such condition pre- 
served down to room temperature would show but one con- 
stituent under the microscope. The solid solution which is 
preserved by very rapid cooling, is much harder at room 
temperature than the separated condition, which is readily 
obtained by annealing. Intermediate states are obtained by 
varying the speed of cooling from the high temperatures and 
also by slight re-heating of a rapidly cooled specimen. The 
temperature at which the carbide passes into solution may 
be détected with a pyrometer, because of the absorption of 
heat when the change takes place. The temperature range in 
which this change takes place is called the critical range of 
the steel. 

The physical properties of the steel can often be judged 
from the “grain,” which in works’ practice is seen in the 
fracture, and in the laboratory may be seen in the micro- 
structure. In general, coarse grain is taken to indicate weak- 
ness and brittleness, while fine grain would indicate strength 
and toughness. Coarse grain is produced by long heating at 
high temperatures, and by passing through the critical range 
slowly in cooling. Fine grain is found in samples heated to 
but slightly above the critical range and cooled more or less 
rapidly. Very coarse grain may be reduced by forging, and 
by cold work followed by annealing. 

Any of the various heat treatments applied to a steel may 
be reduced to a combination of the following elements: 








*From Letter Circular VIII-2, compiled and issued by the Bureau of 
Standards, Department of Commerce, Washington, D. C. 

1This discussion refers to steels of less than 0.9 per cent carbon. Above 
that percentage, the excess constituent is cementite instead of ferrite. 
Hence the range PS to GS represents absorption of ferrite; the range SK 
to SE represents absorption of cementite. At 0.9 per cent all the dissolving 
occurs at once. 


lization takes place and the 
elongated grains divide and become equi-axed. Re-heating 
after quenching will be considered under Tempering. 

Rate of Heating—The size and the shape of the piece must 
be considered, it being especially important in large and ir- 
regular pieces not to force the heating, as the outside of the 
article and thin parts would be greatly overheated. Pieces 
should be arranged in the furnace to insure as even heating 
as possible, and in gas furnaces should be set on supports to 
allow free passage of the gases underneath the piece. 

Rate of Cooling—This is determined, in the case of an- 
nealing above the critical range, by the properties desired, by 
the size of the piece and by the carbon content. For maximum 
softness the piece is allowed to cool in the furnace. Very 
large pieces may be removed from the furnace and cooled in 
the air, their size preventing too rapid cooling. On the other 
hand, thin pieces of high carbon content cool rapidly enough 
in air to become quite hard. 

“Normalizing” may be considered under the head of an- 
nealing. It consists in heating the steel above the critical 
range and cooling in air and serves to put the steel in an 
unstressed condition of good crystal size and arrangement. 
It also minimizes the danger of quenching cracks in high- 
carbon steels, especially on repeated hardening. 

Double Annealing—This is done for the purpose of maxi- 
mum grain refining. It consists of heating to a temperature 
somewhat above the critical range, then air cooling or quench- 
ing, followed by reheating to a temperature just below the 
critical range. 

Divorce Annealing—Annealing to spheroidize the cemen- 
tite. Long heating at just below the critical temperature con- 
verts the carbide from plate form to granular form; it makes 
steel especially tough. 

Protection During Heating—This may be effected by using 
neutral or reducing (“hazy”) flames when burning gas or 
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sil, by heating in lime or carbon, and by the use of annealing 
boxes. 

Overheating—Too high annealing temperature; 
heating (size of piece must be considered). “Burning” of 
steel results from heating to the region of incipient fusion. 
Overheated steel can be restored by suitable heat treatment, 
specially in connection with forging. Burnt steel cannot be 

stored. 


too long 


Hardening 
T'emperature—The temperature must be above the critical 
nge; the piece should be heated long enough to insure com- 


plete solution (special precautions for alloy steels); too high 
emperature must be avoided. The annealing range shown 
1 the diz .gram may be taken as a guide for quenching tem- 

ratures. The higher the carbon, the greater the precautions 
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keep the quenching temperature but little above the critical 
ng In steels having more than one per cent carbon, nor- 
lizing from above the upper critical range (line SE) may 
cede quenching, if excess carbide is in plate form which 
uld weaken the steel. 
Wethod of Heating—This may be: (1) Open furnace; 
cautions same as in annealing; or (2) baths of molten 
id, barium chloride, sodium chloride, etc. The latter has 
the advantage of accurate temperature control, uniform heat- 
ig, no danger of overheating. Salt baths give clean steel on 
ienching, but decarburize the surface with long heating. 
Ouenching—Difterent liquids have different speeds of cool- 
ng and so impart different degrees of hardness to steel on 
ienching. The following represents an average of the data 
from many different sources, and indicates roughly the rela- 
tive hardening that may be expected: 


Time of cooling spec- 
imen from 800 deg. C. 
to 250 deg. C. (1472 





Quenching medium deg. F. to 482 deg. F.) 
Wat i oe abe. 4% We aeee Oss ov nec0nekesdanee 1.0 
Water at $0 dem. ©... Clas Ge FED oiccevcdcisiuwseeses Le 

Mt BO dee, © Cire Cte. Fos a ook ccawisaccwxes 1.4 

ht 100 Gem. ©. C212 GER, Bo) aos oc 04 sie nisieiniceiens 3.0 

1 20 oer. ©... Ce, Dc ooo os Cd we wees ac wars 1.0 
Bri OO dee: ©. CUGW Gee, Fo biivckckxccncudacsccnve 1.0 
Brine at 00 deg. ©. Cite Bet Fc kciccccisccnaceeaa« 12 
Alcohol 20 deg. C. (68 deg. Mecca savas a Latha wctadxp ub csta uiieile 1.0 
Corn oil 20-75 deg, ©. CGS-1G7 Gee, Fi) sic iaisos:0s0:0 0:00:00 1.3 
Fish WE: ad ate ao aie ee ONE ae eG ora eRe eee obe 1.5 to 1.9 
REE TOME» 55:5;55,5:6. Duieeea eats ene OA Rie Oe ee eases alam 1.6 to 1.8 
ORO NIN, ia nacs.a.osceloron as ee SR Ae Sa oe REE OEE 1 eg 
RIOONE AL — 5.3 w ik aside Ave Oks KIS ine Rn SO oe wk 1.8 
Reem CRG ots ee aa 6 Sore erate laid ae aaa a wile 1.9 
Maneral otis at 20 dee. €C. (G8 dem. Fic iocicc cs wccscees 1.3 to 2.5 
Mercury at — Oe: 4: Cie Ge eau ckacaswackannae 2.5 
Glycerine at 2 1D ee. TUS Me. Bi niccisncccesnesiese 3.0 
Air at 20 deg. ©. (6Bidess Bo s.0ss.ccepenwencons 15. 


The quenching power of cooling baths decreases as the 
temperature rises, but oil changes very little. Salt solutions 
do not change as much as water. Cooling coils may be used 
for cooling the bath. The amount of quenching liquid should 
ve sufficient in relation to the size of piece to prevent an 
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undue rise of temperature of the bath. Stirring the bath and 
moving the piece causes it to come in contact with cool liquid. 

To prevent warping, thin pieces should be quenched 
axially, should not have excessive scale, and should be nor- 
malized after cold-working before quenching. 


Tempering 





Purpose—Tempering relieves stresses due to quenching, 
reduces brittleness, especially in water-quenched pieces, and 
toughens the steel. It produces elasticity for springs. 

Temperatures—Tempering may be done at any temperature 
below the critical range, but usually between 100 deg. and 
500 deg. C. (212 deg. and 932 deg. F.), depending on 
the use to which the material is to be put. The range for 
various purposes is as follows: 100 deg.-150 deg. C. (212-302 
deg. F.), razors and other hard cutters (brittleness not ob- 
jectionable); 200 deg.-300 deg. C. (392 deg.-572 deg. F.), 
cutting tools (chisels, milling cutters, knives, etc.) ; 300 deg.- 
400 deg. C. (572 deg.-752 deg. F.), springs (high elasticity) ; 
above 400 deg. C. (752 deg. F.), great toughness and resist- 
ance to shock. 

Regulation of Tempering—Longer heating causes greater 
softening. Long heating at low temperatures is better than 
short heating at high temperatures; it gives greater unifor- 
mity. The rate of cooling has little influence on the results, 
as there is no transformation. Pieces are often quenched for 
convenience. The temper color is due to the formation of a 
thin surface layer of oxide, and is a true indication of the 
degree of softness at the surface when there is free access of 
air. Longer heating at the same temperature gives a darker 
color. 

Tempering baths of oil, fused salts or fused metals offer 
the advantages of accurate temperature control and unifor- 
mity. 

“Blazing oft,” i. e., heating to the flash point of the oil 
after oil quenching, is undesirable as it results in uneven 
heating with excessive heat at the surface. Large pieces may 
be tempered by removal from the quenching bath while they 
are still hot enough to temper of themselves, but exact regula- 
tion is difficult. 


Case Hardening 


The purpose of case hardening is generally to impart a 
very hard wearing surface with a softer and more resilient 
interior for withstanding shock, as in cams, gears, etc. The 
composition of the base steel is usually about 0.2 per cent 
carbon; some alloys are advantageous, especially a small 
amount of chromium. 

Carburizing—The article is heated for a suitable length of 
time in solids or molten baths. Solids used for this purpose 
are mixtures of charcoal, charred leather, bone, etc., with 
barium carbonate or other carbonates. The time required is 
from five to 20 hours at 875 deg.-950 deg. C. (1607 deg.- 
1742 deg. F.). A deep case is produced. 

Liquids used for carburizing are molten potassium cyanide, 
sometimes mixed with chlorides, other cyanides, etc. From 
one to 15 minutes at temperatures from 800 deg.-900 deg. C. 
(1472 deg.-1652 deg. F.) are required and a thin case is 
produced. These liquids are highly poisonous. 

In “pack hardening” the pieces are heated just above 
critical range (750 deg. C. or 1382 deg. F.) while packed 
in solid cements, for about two hours, after which they are 
quenched in oil. This process is used only on high-carbon 
steels. 

Portions of pieces to be left uncarburized may be protected 
by plating with copper, etc. 

Heat Treatment—The aim is to produce a hard case, with 
an interior refined of the effects of overheating and rendered 
capable of resisting shock. After carburizing with solids, 
double quench the pieces, first from above the critical range 
of the core to refine the grain of the core after the long heat- 
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ing, and then from just above the critical range of the case, 
to harden the case properly. 

When liquid carburizing agents are used the carburizing 
bath is usually kept at the hardening temperature and the 
piece quenched directly. 

The pieces may be tempered as desired. 


Alloy Steels 


Though the heat treatment of such steels is, in principle, 
essentially like that of the plain carbon steels, the introduc- 
tion of the alloying element, 7. ¢., nickel, chromium, tungsten, 
etc., modifies the practice so profoundly that each type re- 
quires a special study. 

In general, the addition of the special element may modify 
the treatment and therefore the properties in the following 
ways: 

(a)—By the lowering of the critical ranges or transfor- 
mation temperatures, forms which in plain carbon steels are 
stable only at high temperatures may become the stable forms 
even upon slow cooling. Nickel is one illustration of this 
behavior. 

(b)—The critical changes may be made to take place much 
more slowly than in carbon steels of the same carbon content 
so that the transformation temperature is raised upon heating 
and lowered upon cooling. Chromium illustrates this be- 
havior. In general, the alloy steels are much slower in their 
response to heating than are the plain carbon steels, thereby 
permitting a longer heating period of a higher temper- 
ature without exposing the steel to the danger of becom- 
ing so coarse as would be the case if the special element 
were not present. 

(c)—The structural condition in which the special element 
exists determines largely the properties of the steel and to a 
large extent the heat treatment necessary to develop the re- 
quired properties, i. e., whether the added element enters into 
the ferrite constituent (nickel is a case of this), or into com- 
bination with the carbon (as with chromium and tungsten). 
The double carbide formed in the latter cases increases the 
mineral hardness of the steel without increasing the brittle- 
ness to such a degree as an addition of an equivalent amount 
of carbon would do. 

(d)—By the. addition of two or more special elements, the 
advantages of each may be retained and the disadvantages 
largely neutralized, as in chromo-nickel steels which, as a 
type, probably represent the best all-around alloy steels in 
commercial use for general purposes. 

Reference to some of the books on the subject of special 
steels must be had for definite information upon the special 
alloy steels, their heat treatment, characteristic properties, and 
special uses for which each is adapted. Most of the steel 
companies manufacturing special grades of steel have worked 
out, experimentally, the heat treatment necessary to bring out 
the most desirable physical properties of their particular 
steel; upon purchasing, directions are given concerning the 
heat treatment. 


High Speed Steel 


The introduction of large amounts of alloying elements in 
high speed steels caused radical changes in the nature of the 
steel. The heat treatment therefore differs greatly from that 
usually applied to steels. Hardening is effected in principle 
aS before by bringing the carbides into solution in the iron 
and cooling at such a rate as will leave them in solution. The 
presence of large amounts of tungsten and chromium changes 
both the temperature required for affecting the solution and 
the allowable range of cooling rates. 

Annealing—This is effected by heating at 850 deg. C.-900 
deg. C. (1562 F.-1652 deg. F.) for periods sometimes as 
long as five hours, depending on the nature of the steel. 

Hardening—The steel is heated very slowly to about 700 
deg. C. (1292 deg. F.) then very rapidly to about 1200 deg. 
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C. (2192 deg. F.) and cooled in any way desired,—air, air- 
blast, oil or water. The rate of cooling has no great influence 
on the hardness, as the carbides remain in solution except on 
extremely slow cooling. 


Tempering—High speed tools are generally not tempered, 
although tempering at 500 deg.-600 deg. C. (932 deg.-1112 
deg. F.) is recommended for some tools. After water-quench- 
ing, it may be advisable to remove cooling stresses by temper- 
ing at a low temperature. 

Special Alloys—Certain alloys, not properly steels, have 
come into use as high speed cutters. ‘“Stellite,” a cobalt- 
chromium-tungsten alloy, requires no heat treatment and re- 
sponds to none. It is cast to shape and ground. Other 
unusual combinations of chromium, nickel, zirconium, 
molybdenum, etc., have been used, the nature of the alloy 
determining whether it requires heat treatment and in most 
cases such treatment is not required. 


LocoMotivE USED AS A SHELL Press.—The proceedings 
of the Societe des Ingenieurs Civils de France contain the ac- 
count of an ingenious device for drawing down 75-mm. steel 
shells during the war. Like all other works in France, the 
Bordeaux shops of the South of France Railway Company 
were called upon at the outbreak of war to contribute ma- 
terial for the defense of the nation. In view of the urgent 
demand for larger quantities of 75-mm. shells they adapted 
a portion of their machinery to the making of these, start- 
ing from steel bars cut to length. These were upset hot in 
a die and the piece was then given a cup shape by means 
of a punch and die system. It was then necessary to draw 
down the piece to a cylindrical shape, requiring a pressure 
of from 80 to 100 tons, and for this the Bordeaux works of 
the Midi railway had no machine available. Considering 
the time it would have taken to build, or to await the delivery 
of a hydraulic press for the purpose, they looked around for 
temporary means of increasing the shell supply. A trial was 
made with a powerful locomotive built for service on heavy 
gradients, one of which happened to be lying idle pending 
repairs. 

The locomotive was moved to a position in front of a 
stout wall on which the drawing room die holder was 
supported. It was then raised so that the wheels were clear 
of the rails and a punch was fitted to the tail rod of one of 
the pistons. A cup was then heated to a red heat and placed 
in the die, when the opening of the regulator valve drove the 
punch forward and caused the cup to pass through the die. 
The test being successful, it only remained necessary to make 
the installation more convenient for use. It was operated 
successfully for about two years and produced several hun- 
dred thousands of 75-mm. shells, pending the putting down 
of a more suitable hydraulic plant. It enabled the works, 
from the very commencement of the war, to do away with the 
manufacture of shells by boring out of the solid, thus saving 
a large quantity of metal and much time.—Engineering, Lon- 
don. 


OPERATING METHODS AND FuErL Economy. —If you 
would get out and get the slow orders off your railroad, and 
get trains made up so that every train doesn’t have to stop 
and set out something at every cross road; if you would see 
that your despatchers know what is going on and make them 
take the responsibility which is justly chargeable to them, 
the engineers and firemen would be relieved of a big load 
that they have been carrying for years and your fuel bill 
and other operating expenses would be reduced more 
than can ever be accomplished by further education of the 
engine crew.—H. C. Woodbridge at the Central Railway 
Club. 
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GENERAL PURPOSE PLANER 


While there has been little change in the general appear- 
ance and operation of planing machines for many years, 
several improvements have been embodied in the later models 
to make them more efficient and capable of higher produc- 
tion. Among the improvements embodied in the line of 
planers manufactured by the Cincinnati Planer Company, 
Cincinnati, Ohio, may be mentioned the use of herringbone 























Cincinnati Planer Provided With Latest Improvements 





gears in the first reduction of the table drive, forced lubri- 
cation, quick power traverse cf the heads, and the box type 
bed. These improvements make the planers of particular 
interest to machine tool users. 

The planer bed is designed for maximum rigidity and is 
oi a box type construction, which not only prevents the accu- 
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mulation of chips, but also safeguards the operator against 
catching an arm or leg between the table and the usual open 
bed crossties. The walls of the bed are securely tied to- 
gether by heavy T-shaped girths. 

Forced feed lubrication is provided by means of an oil 
pump positively driven from the main drive shaft. The oil 
is thus circulated from a reservoir under pressure to both 
vees at a central point. It is then distributed outward to 
the return pockets at the ends of the bed, whence it is re- 
turned to the reservoir by means of suitable pipes. A special 
form of oil grooving provided on the table vees insures com- 
plete lubrication even when the planer is operating on short 
work. 

The advantage of herringbone gears in the initial reduc- 
tion of the table drive lies in the smoother motion imparted 
to the table. The use of herringbone gears, together with 
the rigid construction of the machine throughout, eliminates 
chatter and tool marks on the work. Perhaps the one fea- 
ture which adds to the high production capacity of the planer 
more than anything else is the rapid traverse of the heads, 
operated by control levers conveniently located. Power tra- 
verse of the rail heads is provided on all sizes of Cincinnati 
planers from 30 in. to the 72 in. standard. On sizes larger 
than 72 in., power traverse is provided on all four heads. 
The mechanism is foolproof, since the feed and rapid trav- 
erse cannot be engaged at the same time, and a safety device 
is provided against breakage, should the heads accidentally 
come together. Power traverse of the heads eliminates hand 
operation and results in a material saving in time and in- 
creases the machine output. 


FEEDWATER PURIFIED BY EVAPORATION 


One of the serious problems of many railroads is to provide 
some means of softening the feedwater, or in other words, 
purifying it, to prevent the formation of boiler scale or foam- 
ing of the water. One method of purifying water, familiar 
to every one, is by evaporation, and the application of this 
method in the marine field has extended over more than 50 
years. It was not applied to any extent in stationary power 
plant practice, however, until about five years ago. It has 
been claimed that the great advances in power plant effi- 
ciency were fostered and first brought out in marine practice, 
because operation on board ship demands high grade equip- 
ment, minimum shutdowns and the greatest ease of repair. 
As an example of the above statement may be mentioned 
the purification of boiler feedwater in both large and medium 
central station plants by means of evaporation. This prac- 
tice has now been carried on for at least five years, and a 
special form of device, known as the Reilly evaporator, has 
been developed by the Griscom-Russell Company, New 
York. 

The purification of boiler feedwater by means of the Reilly 
evaporator is accomplished in a similar manner to the estab- 
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lished shipboard procedure, with the exception tnat the 
refinements of operation are even greater. ‘The plants are 
so arranged that practically all of the heat used in the evap- 
oration of the water by the use of steam is returned to the 
system. In the actual operation, high pressure steam is sup- 
plied to the coils of the evaporator and in condensing in these- 
coils, evaporates the body of water in the shell surrounding 
the coils. This purified vapor is in turn condensed in a 
condenser and is ready for boiler feed. ‘This is descriptive 
only of the basic feature of the plant, and it is the utilization 
of the hot well water as the condensing water, which makes 
the system not only a valuable means of purification, but 
an economical practice as well. The main advantage re- 
sulting from the use of the Reilly evaporator is the pure 
feedwater provided, which eliminates scale in the boiler 
tubes and the necessity of blowing down the boilers. 


TWIN MOTOR DRIVEN RADIAL DRILL 


A high power plain radial drilling machine which differs 
radically from the usual design in many respects, has been 
placed on the market by Joseph T. Ryerson & Son, Chicago, 
Ill. The machine is designed for heavy duty, and drilling, 
tapping, boring and reaming operations can be performed 
with equal efficiency. An attempt has been made to secure 
the maximum simplicity consistent with the usual range of 
work performed on radial drills, and only four shafts and 
16 gears are used in the machine. The spindle and driving 
shafts are all contained in a single cast box of rigid construc- 




















Simplicity in Radial Drill Design is Secured by Twin Motor Drive 


tion. Spur gears only are employed, which eliminates bevel 
gears and the consequent difficulty of keeping them alined. 

The head, mounted on SKF ball bearings, travels on the 
top surface of the arm and is held in alinement with the 
arm by parallel vees on its under side. ‘Torsional strains 
are thus largely eliminated. Due to the absence of power 
transmitting shafts, bevel gears, friction clutches, etc., the 
drill is unusually quiet in operation. The cross traverse of 
the head is facilitated by its being carried on ball bearing 
rollers, adjustable for wear. 

A reversing motor is mounted on the head and directly 
connected to the drive shaft by means of a self-alined, 
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internally splined coupling. This drive shaft carries a 
pinion and gear, the pinion being cut integral in the shaft 
and both run in mesh at all times. The clutch gears are of 
the conical friction type. The friction cones are mounted 
on a spacing rod and a movement up or down from the 
neutral position engages the high or low speed clutch gear. 
Four other gears are keyed to the clutch shaft and drive the 
spindle sleeve over change gears on an auxiliary shaft. By 
shifting the levers, all of which are on the head, the operator 
engages the desired speed. Sixteen spindle speeds, ranging 
from 19 to 310 r.p.m. in practically geometrical progression, 
are obtained in this manner. 

For tapping, the motor is reversed, which is instantaneous, 
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View Showing the Absence 
Travel on a True 


of Overhanging Parts and Spindle 
Radial Line. 


and eliminates all shock in the transmission, as well as wear 
and tear caused by the standard type of friction clutch. The 
head is completely enclosed and all gears run in oil, a gage 
indicating the level to the operator. 

Feed changes are secured by a cone of gears in connection 
with a drive key, controlled by a feed-indicating dial and 
also by engaging in the upper or lower positions a clutch con- 
trolled by a lever on the hand-wheel. Two series of eight 
feeds each, ranging from .005 to .0078 in. and from .0025 
to .00370 in. per revolution in practically geometrical pro- 
gression, are provided. All feeds are disengaged instantly 
by a friction clutch on the handwheel shaft. 

For raising and lowering of the arm, an independent 
motor of the elevator type is mounted on top of the column. 
A pinion, keyed directly to the armature shaft, drives a reduc- 
ing gear on the elevating screw, the thrust of which is taken 
up by a ball bearing. This composes the entire elevating 
mechanism and is a very simple arrangement. Limit 
switches are provided and insure safety. They are equipped 
with a bracket carrying a roller, which opens the circuit 
when struck by the sleeve of the arm. 
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The arm is of box type section, heavily reinforced, and 
sagging is reduced toa minimum. The center of the spindle 
is arranged to travel on a radial line, passing through the 
center of the column. This is stated to be an exclusive 
feature of the Ryerson-Conradson machine, The arm re- 
volves on ball bearings and means are provided to clamp it 
securely, a pneumatic clamping device being provided, if 
desired. The column is provided with an internal web in 
the line of strain, which greatly increases its rigidity. The 
base of the machine is surrounded by a deep flange, which 
materially stiffens it and serves as an oil retainer. 

he machine is made in 4-ft., 5-ft. and 6-ft. sizes, drilling 
to the centers of 8-ft. 1l-in., 10-ft. 1l-in. and 12-ft. 2-in. 
ircles. To sum up, the advantages claimed for this new 
radial drill may be stated as simplicity due to twin motor 
drive, concentration of all shafts in the head, elimination of 
evel gears and friction clutches for tapping, exceptional feed 
range, a spindle operating on a true radial line with the 
olumn, and a resulting low power consumption. 


JOURNAL COOLING COMPOUND 


[f it was possible to obtain accurate figurés of the direct 
and indirect costs of cutting out freight cars in this country 
on account of hot boxes, the total figure would probably be 
surprisingly large. Some railroads make a direct charge of 
three dollars each time a car is cut out on account of a hot 
bearing. Added to this there is indirectly the loss due to 
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Cleaning Out a Hot Box Preparatory to the Application of Mohawk 
Cooling Compound 


delaying other freight cars, and in case the car cut out is 
loaded with perishable freight the railroad may be liable for 
lamages. 
The estimated cost of removing and reapplying a pair 
f freight car wheels is six dollars, which together with the 
st of machining of $1.20, makes a total labor cost of 
57.20 on account of each hot box. The total labor cost, plus 
the charge of three dollars for cutting out, gives a grand 
total of $10.20, which may be estimated as the direct cost 
of a hot bearing. 
While it is not maintained that a journal cooling com- 
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pound can prevent all of the hot boxes and their attendant 
costs, there is no doubt that if each freight train caboose is 
provided with a supply of suitable compound, which is used 
as soon as a bearing shows signs of becoming hot, many 
hot boxes can be prevented and boxes which do run hot will 
not necessitate cutting out the car. 

A cooling compound in the form of soft grease, which 
combines the qualities of a lubricant and a cooling com- 
pound, has been developed by the Mohawk Lubricating 
Company, Cincinnati, Ohio, and has worked out so well 
in practice that several of the roads testing it have arranged 
for a suitable supply to be carried in each caboose. The 
illustration shows a typical hot box from which the flaming 
waste and oil is being removed, preparatory to an applica- 
tion of the above-mentioned cooling compound. The method 
of application is simply to refill the box with clean waste, 
placing a liberal supply of compound between the waste and 
the journal. When placed in contact with a hot journal 
this compound effervesces, expands, and spreads until it 
reaches the dry spot on a journal. This lubricates the 
journal and removes the cause of the heat. Under heavy 
loads and high speeds, hot boxes are more or less inevit- 
able, but when this cooling compound is applied in time, the 
hot box is cooled as well as lubricated and there is no delay 
of the train. 

It is stated that the Mohawk cooling compound is not af- 
fected by climatic conditions such as heat or cold, a test at 
40 deg. below zero proving that the compound will not read- 
ily freeze. This is a valuable property, as every one knows 
who is familiar with the difficulty of starting heavy freight 
trains in the winter time, due to congealed oil and waste. 
The compound is stated to be free of acids or any other 
ingredients that would injure any metal or the employee’s 
hands. 


TRANSVEYOR BRAKE ATTACHMENT 


A brake attachment has been devised by the Cowan Truck 
Company, Holyoke, Mass., for use with its transveyor lift 
truck. The new brake is used to ease heavy loads down 
inclines and will be found to reduce the manual labor in- 
volved, and eliminate the danger of damage to freight caused 
by the truck getting out of control of its operator. The 
transveyor lift truck is of the three-wheel type, and the brake 
attachment illustrated is applied to the single forward wheel. 
Referring to the illustration, A is a pendant swinging from 





Brake Arrangement on Cowan Transveyor 


the bracket E on the transveyor handle. When it is desired 
to apply the brake, the pendant A is allowed to engage in 
the casting C, which is fastened to a strip of spring steel 
provided with a brake lining on its under side. The greater 
the pressure brought to bear on the handle, the greater is 
the braking effect. When it is not desired to use the brake, 
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the pendant A is swung up out of the way, as shown in the 
dotted position B, and is held to the handle by the, spring 
clip D. The brake interferes in no way with the ordinary 
operation of the truck. 


NEW DEVELOPMENTS IN THE WHEELER JET 
CONDENSER 


The latest design of vertical jet condenser manufactured 
by the Wheeler Condenser & Engineering Company, Car- 
teret, N. J., is provided with a vertically split tail pump 
casing to facilitate repairs. This feature permits easy and 
quick removal of the pump rotor or other internal part for 
inspection. It is simply necessary to remove the bolts and 
cover and uncouple the rotor. Before this design was de- 
veloped, considerable time was required to get at and remove 
the rotor. 

Temperature fluctuation in the Wheeler condenser is taken 
care of by the expansion joint between the pump and the 





Jet Condenser With Split Tail Pump Casing 


condenser body. In some installations the expansion joint 
is not recommended, hence condensers are made with or 
without the joint, depending upon the conditions in the plant. 
The advantage of this form of jet condenser lies in the fact 
that it utilizes the heat-absorbing capacity of the cooling 
water to a great degree. discharging it from the bottom of 
the condenser at practically the same temperature as the 
steam. At the same time, the outgoing non-condensible gases 
come into contact with the water entering at the top of 
the shell, and are therefore cooled to a low temperature. 

In operation, referring to the illustration, steam and water 
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enter at the top. The water is discharged in streams through 
spiral nozzles, which break up the water current into a rain 
or spray to insure the desired steam-condensing capacity. 
The condensed steam and water fall to the bottom of the 
condenser, where they are removed by the submerged centri- 
fugal pump. The air is removed through an opening just 
below the cone of the condenser, a small amount of cold 
water being allowed to fall just in front of the air outlet, 
thus cooling these gases to their smallest volume. In con- 
nection with these condensers, a turbo-air pump or a three- 
stage steam jet air pump is usually recommended. 


AUTOMATIC ARC WELDING MACHINE 


Automatic arc welding is accomplished by a device, re- 
cently placed on the market by the General Electric Com- 
pany, Schenectady, N. Y. The welder is for use with the 
regular welding set, and is designed to take the place of a 
hand controlled electrode. It consists of a pair of rollers 
called feed rolls, driven by a small direct current motor, 
which draw in and deliver to the arc a steady supply of 
wire, maintaining automatically the best working distance. 
The machine is controlled from a small panel. 

The welding head is held by a suitable support with a 
certain amount of hand-regulated adjustments and consists 
of a steel body, carrying feed rolls and straightening rolls, 














Increasing the Diameter of a 14-in, Shaft % in. 


both of which are adjustable for various sizes of wire. The 
arm is supported on a gear box, together with the motor. 
This box contains gears which give three gear ratios, thus 
extending the range of the device while allowing the motor 
to operate at its most favorable speed. 

The control panel carries an ammeter and voltmeter for 
the welding circuit as well as rheostats, a control relay, and 
the contactors and switches for the feed motor. It is pos- 
sible to start and stop the equipment from the work by a 
pendent push button, but adjustment of the speed conditions 
must be made from the panel. 

The adjustment for arc conditions by regulation of the 
speed of the feed motor as the arc voltage varies is taken 
care of by the panel equipment. ‘The result is a steady arc 
and more uniform and faster work than is possible with a 
hand-controlled arc. 

The whole apparatus is mounted on a base which can be 
bolted to any form of support. Thus a great variety of 
working conditions can be met. Provision must be made 
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for carrying the arc at uniform speed along the weld. For 
straight seams a lathe or planer bed may be used, and for 
circular ones a lathe or boring mill, local conditions, of 
course, dictating the methods to be foliewed. 

The device should be especially valuable where a large 
amount of routine welding is to be done, as it is claimed 
that it will operate with from two to six times the speed 
which can be obtained by skilled welding operators. It is 
adaptable to welding seams of tanks and plates, rebuilding 
worn shafts, journals or wheel flanges. 


TWENTY-TWO INCH MORRIS ENGINE LATHE 

A new 22-in. lathe, provided with a semi-enclosed head- 
tock and quick change feed box, has been placed on the 
market by the Morris Machine Tool Company, Cincinnati, 





Ohio. By means of a patented feed box 45 changes of feed 
are obtainable, and if desired a semi-quick change feed box 
may be furnished which provides four positive changes of 


feed. The quick change and semi-quick change boxes are 
interchangeable, and provision is made for the use of change 
gears to cut special pitches or metric threads. A chasing dial 
also is furnished as standard equipment. 

Particular attention has been paid to the design of the 
carriage, which is of heavy construction, especially in the 
bridge. The carriage is unusually long and is scraped to a 
bearing its entire length on the bed. The back of the carriage 
travels on a flat surface and is held down by a flat gib. The 
front slides on a large vee and also is gibbed to the bed. 
The apron is a one-piece box casting, in which all bearings 


are cast integral. All gears are steel and have bearings at 
both ends of the shafts. Both feed frictions are operated by 
a single lever, which is stationary. This overcomes the 
i tion of revolving knurls, or star handles, and permits 
using the power feed close up to the shoulders. An inter- 
lox kin ig arrangement makes it impossible to engage the thread 
and the feed mechanism at the same time. The rack pinion 
is heat treated and hardened. 


(he compound rest regularly furnished with the lathe is 
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foot. The maximum taper per foot is 4 in., and 25 in. can 
be turned at one setting of the attachment. 

The lathe has a swing over the shears of 23 in. and over 
the carriage of 15 in. The distance between centers is 3 ft. 
6 in. Additional equipment that can be furnished includes 
a turret on the shears, hand or power feed, a turret on the 
carriage, a turret toolpost, a pan bed and lubricating outfit. 


VACUUM SANDER FOR LOCOMOTIVES 


A locomotive sander of simple construction in which the 
sand is drawn from the dome by the creation of a vacuum 
instead of being blown by direct air pressure, has been de- 
veloped by the Fryer Vacuum Sander Company, Tulsa, 





4 ‘Pipe Plug, rernove fo 
Clean air nozzle 
oD—, 





Sand Dome—- 





The Fryer Vacuum Sander 


Okla. The device is arranged for convenience in cleaning 
should the air nozzle become obstructed or the sand bake at 
the inlet from the dome. 

Referring to the sectional drawing of the sander, it will 
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22-in. Morris Lathe Provided with Quick Change Feed 


provided with a swivel graduated in degrees and clamped 
by a single bolt through a dovetail clamping ring. A taper 
attachment can be furnished, which has proved satisfactory 
under severe cuts. It is graduated in degrees and taper per 





be seen that in order to attach it to the locomotive it is only 
necessary to cut a hole in the side of the sand dome casing 
of suitable size to receive the end of the sander, the sander 
then being locked in place by the application of a lock nut 





























































244 RAILWAY MECHANICAL ENGINEER 


on the inside of the dome. ‘The lower end of the sander 
casting is fitted for a 1-in. sand pipe connection which is led 
into the hand sand pipe by the use of a suitable Y fitting 
a few inches below the hand sander connection to the dome. 
The installation is completed by the attachment at G of a 
\-in. air pipe from the control valve in the cab. 

When ready for operation the sand closes the opening D 
into the dome and partly fills the horizontal passage at the 
left end of the casing, the upward slope of the bottom of 
the casing preventing it from flowing down the pipe by 
gravity. On the admission of air pressure at H, however, a 
stream of air is directed downward along the center line of 
the sand pipe connection through the 1/16-in. nozzle J, and 
a vacuum is created between the nozzle and the dome open- 
ing. The sand is thus drawn over the point 4 to be caught 
by the downward flowing stream of air below the nozzle and 
blown through the pipe to the rail. The device is said to 
provide complete control of the flow of sand up to its full 
capacity, which is the equivalent of a 14-in. stream of sand, 
by varying the air admitted through the sander valve. 

It will be noted that the sand is admitted to the casing 
through an opening restricted slightly below the size of the 
air pipe and the remainder of the passage through the sander 
itself, so that anything which will enter the sander meets no 
obstruction to its free passage to the rail and the possibility 
of clogging is thus reduced to the minimum. The employ- 
ment of the vacuum principle makes possible the elimination 
of traps or pockets in the sander, thereby greatly reducing 
the possibility of clogging or freezing in the device itself. 
Two cleaning plugs are. provided at E and F. 

This device has been in successful operation for some time 
and is now being installed on a large number of locomotives. 


STAR GAP LATHE 


The use of heavy, expensive tools for the performance of 
small machine operations is prevalent in too many railway 
shops. Sometimes this wastefulness and lack of economy 
is due to carelessness on the part of the operator, who may 
have a smaller machine available on which the work could 
be done. In other cases, as for instance when turning an 
air compressor piston rod with the piston attached, the very 

















Gap Lathe Developed by the Seneca Falls Manufacturing Company. 


nature of the job itself requires that it be performed on a 
lathe large enough to swing the piston, whereas the diameter 
of the rod turned is much smaller. In this case the use of 
some type of gap lathe is economical practice. Owing to 
the gap feature, a considerably smaller lathe will be of 
sufficient capacity to swing the piston head, and the larger 
lathes can be reserved for the heavy machine operations. 

The Seneca Falls Manufacturing Company, Seneca Falls, 
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N. Y., has added to its line of Star screw-cutting lathes two 
new sizes of gap lathes. These have an 11-in-18-in. swing 
and a 13-in-21-in. swing, respectively. The bed of the 
lathe is of the box section type, thoroughly braced by cross 
webs and heavily reinforced through the gap section to insure 
accuracy. ‘This feature is well shown in the illustration. 

The carriage is provided with a cross slide placed at the 
left hand for convenience. ‘The cross feed screw is supplied 
with a micrometer collar, graduated in thousandths of an 
inch. The apron has a safety device to prevent engagement 
of the longitudinal feed and the slip nut simultaneously. 
The lathe has an exceptionally wide range for screw cutting 
and all standard threads from 3 to 72 per inch can be cut. 
The standard pipe threads of 111% and 27 per inch can 
also be cut. Several attachments can be furnished with the 
Star gap lathe, including a raising block, quick change 
gears, taper attachment, motor drive and turrets. 


SINGLE MOTOR DRIVEN SURFACE GRINDER 


The automatic surface grinding machine illustrated is 
manufactured by the Diamond Machine Company, Provi- 
dence, R. I., and a single motor is used to drive both the 
spindle and the table: Surface grinding machines are some- 
times arranged with one motor to drive the spindle, and a 
second special reversing motor to cause the table to recipro- 
cate. One of the main advantages of the new type of grind- 
ing machine illustrated is in the elimination of the special 
reversing motor. The control switches of such a motor are 

















Diamond Grinder Equipped with Single Motor Drive 


subject to severe service, and it is difficult to get a reversal 
without more or less shock. 

As shown in the illustration, which is a rear view, the 
initial drive from the motor is through a Morse silent chain 
and the remainder of the drive is through belting. This is 
peculiarly adapted to surface grinding machinery, in which 
smoothness of action is essential to avoid chatter marks on 
the work. The belt shifting planer type of reversing 
mechanism provides for smooth running and reverse. 

Due to the elimination of the special motor and control 
box, the grinder can be built at a lower cost. Every precau- 
tion is taken to provide against dust and moisture getting 
into the bearings and careful arrangements are made for the 
safety of the operator. The water guards are not shown in 
the illustration, but are furnished with the machine. A 
guard for the counterweight also is provided. 
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In the course of a statement in the Prussian Diet, Herr 
Deser, minister of public works, hinted at the necessity of 


reintroducing a piecework system in the state railway shops. 


The Missouri, Kansas & Texas has ordered 50 oil-burning 
Mikado type locomotives for use on the Texas divisions. 
These will be used for passenger and freight traffic, and it 
is expected that the first of the locomotives will be deliv- 


ered in June. 


Protection of potatoes from cold is the subject of Farmers’ 
Bulletin No. 1091, just issued by the United States Depart- 
ment of Agriculture. This is a pamphlet of 26 pages pro- 
fusely illustrated with drawings to show the proper methods 
of packing potatoes, of fixing board linings in cars and of 
keeping cars warm by means of stoves in winter. 


It is reported that the New York Central and the New 
York, New Haven & Hartford are each in the market for 
more than $100,000 worth of miscellaneous machine tools. 
Recently the Baltimore & Ohio issued a substantial list of 
machine tools, and it is expected that the Delaware, Lack- 
awanna & Western will be in the market soon for equipment 
of this kind. 

The Railway Association of Canada has announced an 
embargo on the sending of Canadian freight cars into the 
United States. Because of the shortage of cars in the United 
States American railroads are not returning a sufficient num- 
ber of Canadian cars, according to the association, and the 
embargo is considered necessary in order to relieve the lum- 
ber famine in Canada. 


The Chamber of Commerce of Pittsburgh has adopted a 
resolution condemning efforts to effect a change in the exist- 
ing system of weights and measures as impractical and inimi- 
cal to the trade and general commercial interests of the coun- 
try. This action was taken as the result of the protests of a 
large number of the most prominent manufacturing interests 
in the Pittsburgh territory against the pro-metric propaganda 
which has been carried on by the World Trade Club. 


What the general railway strike last year in England cost 
the companies or the British Government, says the Engineer 
(London), may be gaged by the fact that the Ministry of 
Transport statement shows that while September had a bal- 
ance of £1,096,410 in revenue over expenditure, October had 
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a balance of £924,987 in expenditure over revenue. These 
figures suggest that the loss was at least £2,000,000. Strike 
pay cost the National Union of Railwaymen £206,955, and 
war loan stock to the value of £260,000 had to be sold. 


The Mechanical Section of the American Railroad Asso- 
ciation has announced in Circular S-III-101 that supple- 
ment No. 1 to the Rules of Interchange, effective March 1, 
1920, will soon be ready for distribution. This includes 
changes covered by letter ballots and the modifications 
recommended by the Committee on Tank Cars and by the 
Arbitration Committee. The circular also announces that 
the effective date of section G of Rule 3 has been extended 
to October 1, 1920. 


A damage suit brought by a discharged emplovee of the 
Great Northern against that company, A. B. Ford, master 
mechanic and Director General Hines, was thrown out of 
court on March 2, by the judge of the Butte (Mont.) court. 
The plaintiff asked for damages in the sum of $21,049 for 
a violation of contract in dismissing him from railway serv- 
ice for disobedience of orders. The contention of the de- 
fendants was to the effect that the director general or the 
United States government could not be held responsible for 
any alleged violation of contract prior to January 3, 1918, 
the time of the dismissal of the claimant. 


A number of tests were made recently on the Southern 
Pacific for the purpose of determining whether superheater 
locomotives, equipped with 10,000-gal. tenders, can handle 
full-tonnage trains between Mecca, Cal., and Niland (a 
distance of 47 miles), and between Niland and Yuma, Ariz. 
(a distance of 59 miles), without the use of water-cars. The 
hauling of water-cars over this stretch of desert is continued 
at a large yearly expense and, notwithstanding the many 
attempts made to locate water and establish water stations, 
no satisfactory supply has yet been discovered. The results 
of the tests have not yet been made public. 


The mechanical and electrical features of the new West- 
inghouse electric passenger locomotives for the Chicago, 
Milwaukee & St. Paul were explained by N. W. Storer, of 
the Westinghouse Electric & Manufacturing Company, in an 
illustrated talk given before the Railway Club of Pitts- 
burgh, on February 26. As the slides were thrown on the 
screen, Mr. Storer told how each part of the locomotive was 
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constructed and the reason for the adoption of that par- 
ticular feature. The construction of the wheel trucks, the 
method of supporting the cab, the drawbar connection and 
the method of drive were points of particular interest to the 
railway men present. 


Fifty-eight years of continuous service with the Grand 
Trunk is the record of George Clark, foreman of the black- 
smith shop at the Stratford works, and he is still attending 
to his duties with regularity. Mr. Clark entered the serv- 
ice of the Grand Trunk at Point St. Charles in 1862, but 
he has been stationed at Stratford since 1871. 


Director General Hines announced on March 3 that all 
the equipment that was purchased by the Railroad Admin- 
istration for the various railroads, consisting of 100,000 
freight cars and approximately 1,930 locomotives, has been 
finally allocated and accepted by the various roads. ‘The 
Division of Finance advises that where railroads were able 
and willing to pay for the cost of such equipment in cash, 
this has been done; that in the other instances the govern- 
ment has accepted the equipment trust obligations of the 
individual carriers whereby the cost is to be repaid in 15 
annual installments at six per cent interest. Equipment 
trust obligations have been accepted from 74 of the railroad 
companies. 


Locomotive engines should not be operated at so high a 
rate of speed as to cause such a degree of discomtort to 
enginemen and firemen as to endanger their health or to 
impair their efficiency. This is the decision of the New York 
State Public Service Commission, second district, on a com- 
plaint of the brotherhoods that consolidation engines used 
on the milk trains of the New York, Ontario & Western were 
unsuitable for the speeds required of those trains. After 
hearing a good deal of conflicting evidence the commission 
decided that the engines in question should not be run faster 
than 30 miles an hour, except under emergencies or unex- 
pected delays, when temporarily the rate might be increased 
to 35 miles an hour. These speeds must not be permitted 
except when the engines are in first class condition. 


The Plumb Plan League has announced the establishment 
at its Washington office of a Research Bureau under the di- 
rection of O. S. Beyer, Jr. One of the important functions 
of the bureau will be the keeping of accurate records of all 
members of Congress for the benefit of their constituents. 
The speeches, attitudes and votes of Senators and Represen- 
tives will be carefully indexed and recorded so that a com- 
plete digest of the record of any member of Congress may be 
secured on short notice. From time to time the bureau will 
publish special pamphlets, documents, etc., on matters re- 
quiring particular illumination. When legislation is pend- 
ing, or when railroad rate and wage questions are under con- 
sideration, the Research Bureau will endeavor to be of help 
in compiling statistics, arguments and data “for the purpose 
of proving the justice and soundness of labor’s contentions.” 


Director-General Hines gave a farewell talk to about 200 
members of the Railroad Administration staff at the final 
dinner of the Railroad Administration Lunch Club, of which 
W. C. Kendall, manager of car service section, has been 
president, at Washington, on February 25. Mr. Hines paid 
high tribute to his associates, saying that they had been. the 
hardest working organization he had ever known, and that 
the team work and lack of friction in an organization 
brought together under such circumstances was remarkable. 
He discussed briefly some of the outstanding developments 
of federal control, saying that large increases in expenses 
were in no way attributable to federal control, but that the 
toads would have been subject to them if they had remained 
under private management and they would not have had the 
benefit of economies resulting from unification. He pointed 
Out that the Esch-Cummins bill expressly recognizes some 
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of the advantagés of unification and said that while the 
pendulum will probably swing the other way for a time it 
will also swing back again and experiences of federal con- 
trol will have pointed the way. 


Because of doubts as to whether Director General Hines 
and his representatives could continue after March 1 to 
exercise the authority over the distribution of coal delegated 
to him by the former fuel administrator, H. A. Garfield, 
who has since resigned, President Wilson on February 28 
issued two executive orders providing for a continuation of 
Mr. Hines’ authority over the “delivery, use, consumption, 
distribution and apportionment” of coal, and reinstating 
until April 30, the order of the fuel administrator of No- 
vember 6, 1917, relative to tidewater transshipment of coal 
at Hampton Roads, Baltimore, Philadelphia and New York, 
and for the employment of and co-operation with the ‘Tide- 
water Coal Exchange, as a common agency to facilitate 
transshipment and to reduce delays in the use of coal cars 
and coal carrying vessels, which was suspended on Febru- 
ary 20, 1919. J. W. Howe, commissioner of the Tidewater 
Coal Exchange, Rembrandt Peale, F. M. Whitaker and J. F. 
Fisher were designated as representatives of the President to 
carry out the provisions of the order, to exercise the powers 
of the fuel administrator and also after March 1 the author- 
ity vested in the director general of railroads relative to the 
export of coal from the United States, until April 30. 


Boiler Compounds; Their Nature and Use 


In the article on boiler compounds, by W. S. Mahlie, pub- 
lished on page 71 of the February issue of the Railway 
Mechanical Engineer, an error occurred in the prices of the 
chemicals given in Table III. At the top of each column in 
this table prices were given in dollars, although a footnote 
to the table stated that prices were in cents. The dollar sign 
should have been omitted in every case. 


Plans for Atlantic City Conventions 

The American Railrcad Association and the Railway 
Supply Manufacturers’ Association have announced plans 
for the annual convention to be held in Atlantic City, June 
9 to 16, inclusive. The reports of committees of Section III 
—Mechanical investigating locomotive matters will be re- 
ceived and discussed on Wednesday, Thursday and Friday, 
June 9, 10 and 11, and reports of committees on car matters 
will be taken up on Monday, Tuesday and Wednesday of 
the next week. The sessions of the Mechanical Section will 
be held in the morning to give time for viewing the exhibits. 
The Purchases and Stores Section of the American Rail- 
road Association will hold its annual meeting on June 14, 
15 and 16, in the Hippodrome. 

The Railway Supply Manufacturers’ Association has ar- 
ranged to have exhibits in the balcony over the main build- 
ing on Young’s pier, which will make the total exhibit space 
approximately 100,000 sq. ft., an increase of 6,500 sq. ft. 
over 1919. Applications have already been made for practi- 
cally all the available booths, and a large number of new 
companies will be represented. All entertainment features 
will be held on the pier, as was done in 1919. 


Erie’s Hornell Shops Leased to Private Firm 


The Hornell Repair & Construction Company, a concern 
newly organized for that purpose, on March 6 assumed con- 
trol of the Erie Railroad shops, roundhouse and car repair 
yards at Hornell, N. Y. By a contract made on March 1! 
the new company has leased the shops and will henceforth 
manage and operate them as a private plant. The oificers 
and employees have been continued in the same positions, 
the prevailing wage scales, the working conditions and 
transportation privileges maintained. 
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The new concern is headed by Hornell business men and 
its officers consist of Martin F. Woodbury, president; Justin 
B. Bradley, vice-president; Robert W. Bull, secretary; John 
F. Nugent, treasurer. Burr L. Smith is a director and 
Francis M. Cameron attorney. 

In the announcement of the step, statements are made that 
it is hoped that the more direct control of operations will 
prove more efficient and economical than the former method. 


It is understood that the shops will be improved and en- 
larged. 


New Reclamation Campaign Instituted on the St. Paul 


H. S. Sackett, assistant purchasing agent of the Chicago, 
Milwaukee & St. Paul, is the author of a new plan being 
put into effect on the lines of that road, by means of. which 
it is hoped to place reclamation work on a more satisfactory, 
efficient and economical basis. Mr. Sackett’s plan com- 
prises briefly the creation of a system reclamation commit- 
tee at the road’s general headquarters and the establishment 
of subordinate committees, composed largely of general and 
division officers, at each of the road’s principal shops. The 
ubordinate committees, aided by educational posters, are to 
supervise local reclamation work, assist in the conduct of 
educational reclamation compaigns and make studies of the 
reclamation of various groups of materials. 

Mr. Sackett’s plan is now being put into operation on the 
lines of the St. Paul. In the near future it is proposed to 
hold conferences at Chicago to discuss and develop this re- 
clamation work, and it is proposed thereafter to hold these 
conferences from time to time and take up the subject of 
the reclamation of various groups of materials. 


Freight Locomotive ard Freight Train Costs 


The total cost of freight train service, including loco- 
motive service, per 1,000 gross ton-miles, which had been 
decreasing each month of 1919 up to and including August, 
showed an increase in September, October, November and 
December. In December, according to the monthly report 
of the Operating Statistics Section of the Railroad Admin- 
istration, it was 139.7 cents, as compared with 124.4 cents 
in December, 1918, and as compared with 122 cents in No- 
vember, 1919. In October it was less than for October, 
1918. Per locomotive-mile and per train-mile in December 
the cost was also greater than in December, 1918. The 
cost of freight locomotive service per locomotive-mile in 
December was 131 cents, as compared with 121.1 cents in 
December, 1918. In November it was 119.7 cents. The 
cost of freight train service per train-mile in December was 
185.2 cents, as compared with 171.3 cents in December, 1918. 
In November it was 170.3 cents. The combined figures for 
all regions and the comparative figures for 1918 are as 
follows: (Costs for 1918 have been readjusted for back 
ay, while the costs for 1919 apply to the month of Novem- 
er only, the back pay applicable to previous months having 


pi 
} 
1 
been eliminated.) 


December 
eae sae 
1919 1918 
Cost of locomotive service per locomotive-mile....(cents) 130.0 121.1 
LCR OUNEIIUE PORHID: a 6:6 S.5 65 0516) ca sidaannid neo enawe wees 41.6 39.0 
Sr NURMENNORRENE: PUNO 5555.55 ia fo sacaay Sia la jo WIR Sine a INE SC ie 9.3 10.1 
a NINN 00.5 5 a15: stan rca nis oceania win Game bare wiereaiees ma 22.3 19.3 
IY EINE 9 7.) 6.570 ind scan Deco ndswae read & a keoe seuss CNS mi Rle ee 53.8 48.6 
Ricker MONI WIRE oon oes. ni -siceiers Seeking pip raim wiaie 3.9 4.0 
Cost of train service per traim-mile... 2.0... .cccccccses 185.2 171.3 
OCOTAORVE TOPAMC. Meo ccocisa sadn basins aie vibw-eia deve 57.9 56.4 
nginehouse expenses f 
PMR CRIME, OG Sa citar Ail ent eet eine he 61.2 55.8 
GEROr LOGGINS BUDDUEE. oo.6.c 6 665s cisco ceeeceueeceuwe 4.4 4.6 
CORI  WORIREIOIR. inc heaves arse eieip och ew bie 6 ae ee 25.3 22.2 
RMR, cs ao ein 80.556 pao oR OWA RISA eo A Re eee S 28.8 25.6 
rain supplies and expenses. .......- ss csesesscccesers 7.6 6.7 
Cost of total train service per 1,000 gross ton-miles...... sieht Sakis 
eS. ncivcnvananennnenensnnune 43.7 41.0 
Enginehouse expenses { ‘ 
SPRAINS SEED .c.0n2s Scena nwaeacsKieweee ee aeceae 46.2 40.5 
HOT TRCOMIGNOE SUMO R iss oss c00 500s eKkeaaen ns %s0a% 3.3 3.4 
OO ies SERIE 5 a hseloraserk a s:hue ee mbeeisiewe emer 40.8 34.7 
TE “SUNDES GRE CIMORGER Ss ..6o.6566.5% ses das enn eaew se 5.7 4.9 
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MEETINGS AND CONVENTIONS 


Western Railway Club.—At the April 19, 1920, meeting 
of the Western Railway Club a paper will be presented by S. 
W. Mullinix, superintendent of shops of the Chicago, Rock 
Island & Pacific on Modern Methods of Reducing Cost of 
Locomotive Repairs. 


Master Tinners’, Coppersmiths’ and Pipefitters’ Associa- 
tion.—The sixth annual convention of this association will 
be held at the Hotel Sherman, Chicago, June 1-4, 1920. 
Foremen who are not members of the association are also 
invited to be present at the meeting. 


Storekeepers’ Annual Meeting.—Section VI, American 
Railroad Association—Department of Purchases and Stores— 
will hold its first annual meeting at Atlantic City, N. J., on 
June 14, 15 and 16. Headquarters will be at the Marlbor- 
ough-Blenheim Hotel and business sessions will be held in 
the Hippodrome on the Million Dollar pier. 


Members and all persons attending are asked to reach 
Atlantic City by Saturday, June 12, if possible, in order to 
see the exhibits and not be obliged to take time from busi- 
ness sessions for that purpose. Badges must be secured, on 
arrival, from the committee at the pier. 


Seventeen subjects are on the program for discussion, as 
follows, the name of the chairman of the committee in charge 
being given with each subject: 


Store department book of rules; J. G. 2 B. & 2). 

Classification of material; C. H. Rost (C. . & PP. 

Reclamation of material. 

Material accounting; W. E. Br: ay A. Tt. & oa. F). 

Commissary; G. C. ‘Smith (c. ?. 

Cross ties; J. H. Waterman ict B & Q.). 

Stationery; W. D. Stokes, supervisor of stores, United States Railroad 
Administration, Southern Region. 

Distribution of material to users; W. D. Stokes. 

Fuel—purcaasing, storage and distribution; S. 2 Wright /S , oe vk 

Scrap; handling and sales; G. W. Hayden (N. » aa. 

Ice—purchasing, storage and distribution; T. ¥ ’ Frier (Wabash). 

Purchasing agent’s office one C. E. Walsh CP. W. 

Lumber; Wm. Beatty (P. R.). 

Rails; A. A. Goodchild (C. e. R.). 

Buildings and structures; U. K. Hall, associate manager, 
tion, United States Railroad Administration. 

Supply train operation: A. S. McKelligon (S. P.). 

Standards; F. D. Reed (C. R. I. & P.). 
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The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations: 


Air-BBaKEe Association.—F, M. Nellis, Room 3014, 165 Broadway. 
York City. Convention May 4-7. Hotel Sherman, Chicago. 
AMERICAN RaILRoapD AssocraTIon, SECTION IIJ.—MECHANICAL.—V. R. Haw- 


thorne, 431 South Dearborn St., Chicago. Convention, June 9-16, 
1920, Atlantic City, N. J 


AMERICAN RAILROAD AssociaTion, 
J. P. Murphy, N. Y. ( 
1920, Atlantic City, N. tT. 

AMERICAN RaILroap Master TINNERS’, COPPERSMITMS’ AND PIPEFITTERS’ 
Assocration.—O. E. Schlink, 485 W. Fifth St., Peru, Ind. Conven- 
tion June 1-4, 1920, Hotel Sherman, Chicago. 

Amertcan RatLway Toot ForEMEN’s ASSOCIATION. —R. D. Fletcher, Belt 
Railway, Chicago. 

AMERICAN SOCIETY FOR TESTING MATERIALS.—C. L. 
of Pennsylvania, Philadelphia, Pa. 
New Monterey Hotel, Asbury Park, 

AMERICAN SocIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth S+., New York. 

a STEEL TreaTters’ Society.—W. H. Eisenman, 154 E. Erie St., 

1icago. 

eee ik a Raitway ELectricaL ENnGINEERS.—Toseph A. Andreucetti, 
c W., Room 41:1, C. & N. W. Station, Chicago. 

Car peice AssoctaTIon or CHIC aGo.—Aaron Kline, 626 North Pine 

e., Chicago. Meetings second Monday in month, except June, July 
and August, Hotel Morrison, Chicago. 

Car ForeMen’s Association or St. Lou ag fs B. Koeneke, secretary, 
Federal Reserve Bank Building. Louis, Mo. Meetings first Tues- 
day in month at the American Hotel Annex, St. Louis. 

CHIEF INTERCHANGE Car Inspectors’ AND Car FOoREMEN’S ASSOCIATION.— 

Keene, Decatur, TIl. 

INTERNATIONAL Rattroap Master Bracxsmitus’ Assocration.—A. L. Wood- 
worth, C. H. & D., Lima, Ohio. 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. —J. G. Crawford, 542 W. Jack- 
son Blvd., Chicago. Convention, May 24-27, 1920, Hotel Sherman, 
Chicago, Ill. 

INTERNATIONAL Rattway GENERAL ForEMEN’s AssociaTION.—William Hall 
1061 W. Wabasha Ave., Winona, Minn. 

Master BorLeRMAKERS’ ASSOCIATION .—Harry D. Vought, 95 Liberty St., 
York. Convention May 25-28, Curtis Hotel, ee. Minn. 

seas Car ANp Locomotive PAINTERS’ ASSOCIATION or U.S. anp CanaDa.— 

P. Dane, B. & M., Reading, Mass. 

ne... FronTIER Car MEN’s ASSOCIATION. —George A. J. Hochgrebe, 623 
Brisbane Bldg., Buffalo, N. Y. Meetings, third Wednesday in month, 
Statler Hotel, Buffalo, N. Y. 

TRAVELING ENGINEEKS’ AssociaTion.—W. O. Thompson, N. Y. C. R. R,, 
Cleveland, Ohio. 


New 


SECTION VI—PuRcHASES AND StToRES.— 
Collinwood, Ohio. Convention June 14-16, 


Warwick, University 
a a meeting, June 21, 1920, 


New 
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F. W. Brazier has been appointed assistant to the general 
superintendent of rolling stock of the New York Central, 
with headquarters in New York. 

A. E. CALKINS, engineer of rolling stock for the corporate 
organization of the New York Central under federal control, 
has been appointed superintendent of rolling stock for the 
Eastern Lines, with headquarters at New York. 


J. T. Carrot, general superintendent maintenance of 
equipment, with headquarters at Baltimore, Md., has had 
his title changed to general superintendent of motive power. 


ROBERT COLLETT, assistant manager of the Fuel Con- 
servation section of the Railroad Administration, during 
federal control, has been appointed superintendent of fuel 
and locomotive performance of the New York Central. 


GeorcE T. DepvueE, who has been appointed mechanical 
superintendent of the newly created Chicago region of the 
Erie, was born on December 2, 1872, in Hornell, N. Y., and 
received his education 
in the grammar schools. 
On March 1, 1889, he 
entered the employ of 
the Erie as a machinist 
apprentice. After that 
he worked as a machin- 
ist and extra gang fore- 
man until March 1, 
1901, when he was pro- 
moted to the position of 
general foreman of the 
Bradford division, with 
headquarters at Brad- 
ford, Pa. On August 
1, 1901, he was ap- 
pointed general fore- 
man of the Hornell 
shop; on July 1, 1903, 
master mechanic at o T+ apes 
Hornell; on April 1, 

1908, master mechanic at Galion, Ohio; and on August 1, 
1913, shop superintendent at Galion, holding that position 
until July 1, 1916, when he was appointed shop superin- 
tendent at Susquehanna, Pa. ‘This is the position he left on 
March 1, 1920, when the Erie was reorganized and he was 
appointed mechanical superintendent of the Chicago region. 





Tuomas W. Demarest, who has been appointed general 
superintendent motive power of the Northwestern region of 
the Pennsylvania, with headquarters at Chicago, was born 
on March 18, 1868, at Englewood, N. J., and was graduated 
from Stevens Institute of Technology at Hoboken, N. J., on 
June 4+, 1888. Mr. Demarest began railroad work as a spe- 
cial apprentice in the shops of the Pittsburgh, Cincinnati & 
St. Louis at Columbus, Ohio. He was later assistant to 
the master mechanic at Columbus, and on February 1, 1897, 
was appointed general foreman of the locomotive depart- 
ment of the same shops. He was promoted to master me- 
chanic at the Logansport, Ind., shops on August 1, 1899, and 
on January 1, 1900, was appointed superintendent motive 
power of the Pittsburgh, Cincinnati, Chicago & St. Louis. 
From July, 1903, to March 1, 1920, he was superintendent 
motive power of the Northwest system of the Pennsylvania 
Lines West, his headquarters for some years past having 
been at Pittsburgh, Pa. 
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J. J. DowLinc, general master mechanic of the Eastern 
district of the Great Northern, with office at St. Paul, Minn.., 
has been appointed superintendent of motive power of the 
lines west, with headquarters at Spokane, Wash. 


G. L. LAMBETH, master mechanic of the Mobile & Ohio at 
Whistler, Ala., has been appointed superintendent of motive 
power and car equipment, with headquarters at Mobile, Ala., 
succeeding J. J. Thomas, Jr., resigned. 


Epwin B. DEViLBiss, who on March 1, 1920, was ap- 
pointed superintendent motive power of the Eastern Ohio 
division, Central region, of the Pennsylvania System, was 
born on September 13. 
1884, at Fort Wayne, 
Ind. He was gradu- 
ated from Purdue Uni- 
versity in 1908 with 
the degree of mechani- 
cal engineer and en- 
tered the employ of the 
Pennsylvania Lines 
West on July 1, 1908, 
as a special apprentice. 
He was promoted to 
motive power inspector 
on January 1, 1911, to 
electrical engineer of 
the Northwest system 
on April 1, 1912, and 
to assistant engineer 
of motive power of the 
Central system on 
June 1, 1915. At the 
time of his recent appointment he was assistant engineer 
of motive power in the office of the general superintendent 
of motive power of the Lines West, at Pittsburgh, Pa., hav- 
ing held that position since October 15, 1917. 





E. B. DeVilbiss 


GrorceE H. EMERSON has been appointed chief of motive 
power and equipment of the Baltimore & Ohio, with head- 
quarters at Baltimore, Md. Mr. Emerson entered railway 
service in 1880 as a water boy on the Willmar Givision of 
the Great Northern. From 1882 to 1887 he served an ap- 
prenticeship at the St. Paul shops, afterwards until 1897 
acting consecutively as boilermaker, fireman, engineman and 
iocomotive foreman. From 1897 to 1900 he was general 
shop foreman and master mechanic of the Dakota and 
Northern divisions. On the latter date he was appointed 
general master mechanic of the Western district, and in 
1903 superintendent of motive power. He was made as- 
sistant general manager of the Great Northern on March 
15, 1910, and on October 1, 1912, was appointed general 
manager. In October, 1917, he left the service of the Great 
Northern to take charge of the Russian Railway Service 
Corps, receiving the commission of colonel. 


B. J. Farr, superintendent of the motive power and car 
department of the Grand Trunk Western Lines, has moved 
his headquarters from Detroit, Mich., to Battle Creek. 


FRANK H. Harpy, assistant to the federal manager of 
the New York Central, has been appointed chief engineer 
of motive power and rolling stock, with headquarters in 
New York. Mr. Hardin was born on June 14, 1886, in 
Gainesville, Ga. He was graduated from the Georgia School 
of Technology in 1908 and then took a post graduate course 
at Columbia University. All his railroad service has been 
with the New York Central, he having begun on August 1, 
1909, as a special apprentice at the West Albany shops. 
After several minor promotions, he was made enginehouse 
foreman at Tupper Lake, N. Y., in-June, 1913, and in 
November of that year was transferred to Utica, N. Y., as 
assistant foreman, where he remained for one year, until 
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November, 1914. At that time he was appointed special 
engineer in the office of the assistant to the president in New 
York. From March, 1917, to November, 1918, he was 
master mechanic of the Adirondack division, with headquar- 
ters in Utica. On the latter date he was appointed assistant 

» the federal manager of the New York Central at New 
York, holding that position until March 1, 1920. 


\V. C. A. Henry, who has been appointed general super- 
intendent of motive power of the Southwestern region of 
the Pennsylvania, with headquarters at St. Louis, Mo., was 
born on October 13, 
1873, at Stapleton, 
Staten Island, N. Y., 


and was educated at 
Brooklyn Polytechnic 
Institute. He started 


work as a special ma- 
chinist apprentice with 
the Pennsylvania at 
Altoona on March 2, 
1891, and on June 1, 
1897, was made acting 
foreman of car inspect- 
crs on the Pittsburgh 
division, afterwards 
acting consecutively as 
assistant road foreman 
of engines, assistant 
general foreman of the 
car shop at Altoona, 
and assistant engineer 
power until July, 1903, when he was appointed mas- 
mechanic at Wellsville, Ohio, on May 1, 1906, being 
nsferred to Columbus, Ohio. From September, 1906, to 
March 1, 1920, Mr. Henry was superintendent of motive 
of the Southwest svstem of the Pennsylvania Lines 

West, with headquarters at Columbus, Ohio. 
FREDERICK W. 
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HANKINS, who was appointed assistant 
wer (locomotive), with headquarters at 
when the Pennsylvania was reorganized, 
orn on January 1, 1876, at London, England. Mr. 
Hankins was educated in the public schools of Foxburg 
| ind entered the service of the Pittsburgh & Western, 
part of the Baltimore & Ohio, as a machinist apprentice 
il, 1891. He was transferred to the Baltimore & Ohio 
llegheny, Pa., in 1894, and in July, 1897, entered the 
the Allegheny Valley at the Forty-third street 
ops in Pittsburgh, Pa., where he served successively as 
chinist, leading machinist and acting roundhouse fore- 
n until April, 1905, when he was transferred to the 
nberland Valley as enginehouse foreman at Chambers- 
later being machine shop foreman and general fore- 
n until about June, 1916, when he was appointed master 
hanic. Early in 1919 Mr. Hankins was transferred to 
oona, Pa., as master mechanic of the Pennsylvania, and 
ld that position until March 1, 1920. Mr. Hankins’ 
sent headquarters are at Philadelphia, Pa., instead of at 
\tlanta, as stated on page 181 of the March Railway Me- 
nnical Engineer. 
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\VILLIAM KEeLLy, assistant superintendent motive power 

the Great Northern, has been appointed general super- 
intendent of motive power, with headquarters at St. Paul, 
Minn., succeeding A. C. Deverell. 


Kk. L. Kuerner, formerly chief car inspector of the Penn- 
sylvania, with office at Altoona, Pa., who since March 1, 
1920, has been assistant chief of motive power (car), now 
has his headquarters in Philadelphia, Pa., instead of Altoona, 
as it was incorrectly given in the list of officers published 
on page 181 of the March Railway Mechanical Engineer. 
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W. F. KunHLke, master mechanic of the Charleston & 
Western Carolina, with headquarters at Augusta, Ga., has 
been appointed superintendent motive power, with the same 
headquarters. 


L. P. MicwHaet, chief draftsman in the motive power and 
car departments of the Chicago & North Western, has been 
appointed mechanical engineer with headquarters in Chicago, 
succeeding J. C. Little, resigned. 


B. J. PEASLEY, superintendent motive power of the Vicks- 
burg, Shreveport & Pacific at Monroe, La., has been ap- 
pointed superintendent motive power of the St. Louis South- 
western, with office at Tyler, Tex. A photograph of Mr. 
Peasley and a sketch of his railroad career were published 
in the Railway Mechanical Engineer for December, 1919, on 
page 749. 


C. G. SLAGLE, assistant mechanical engineer of the Cincin- 
nati, Indianapolis & Western, has been appointed acting 
superintendent motive power, with headquarters at Indi- 
anapolis, Ind. 


C. E. PEcK, assistant superintendent motive power of the 
Oregon-Washington Railroad & Navigation Company, has 
been appointed superintendent motive power and machin- 
ery, succeeding J. F. Graham, deceased. 


J. W. SENGER, master car builder of the New York Cen- 
tral Lines west of Buffalo, with headquarters at Collinwood, 
Ohio, has been appointed superintendent of rolling stock of 
the Lines West, with headquarters at Buffalo, N. Y. 


P. F. Smiru,-Jr., who has been appointed works manager 
of the Pennsylvania at Altoona, was born on August 1, 1870. 
After graduating from: Warrall’s Technical Academy in 
June, 1887, he was 
employed by the Penn- 
sylvania as an appren- 
tice in the shops at 
Altoona, Pa. After 
several minor promo- 
tions he was appointed 
assistant road foreman 
of engines on the Pitts- 
burgh division in Feb- 
ruary, 1892. On Feb- 
ruary 1, 1895, he was 
appointed assistant 
master mechanic at the 


Fort Wayne, Ind., 
shops, and in Novem- 
ber, 1896, was _ pro- 





moted to the position 
of master mechanic of 
the Crestline, Ohio, 
shops and the Toledo 
division. From January 1, 1900, to December 31, 1911, he 
was master mechanic at several shops of the Pittsburgh, 
Cincinnati, Chicago & St. Louis, and on January 1, 1912, 
was appointed superintendent of motive power of the Cen- 
tral system, Pennsylvania Lines West, which position he 
held until January, 1917, when he was appointed general 
superintendent of motive power of the Lines West, with 
headquarters at Pittsburgh, Pa. When the Pennsylvania 
system was reorganized on March 1, Mr. Smith was appointed 
works manager of the Altoona shops, reporting direct to 
J. T. Wallis, the chief of motive power, with the authority 
and responsibility that the manager of an industrial manu- 
facturing plant would have. 


P. F, Smith, Jr. 


R. PorTER Situ, chief draftsman of the Georgia Rail- 
road, has been appointed mechanical engineer of that road, 
the Atlanta & West Point and the Western Railway of 
Alabama, with headquarters at Augusta, Ga. Mr. Smith 
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was born on January 3, 1875, at Olean, N. Y., and re- 
ceived his education in the public schools there, entering 
railway work in February, 1899, with the Western New 
York & Pennsylvania at Olean. When that road became 
part of the Pennsylvania he continued with it, being em- 
ployed in the boiler, machine and erecting shops until Aug- 
ust, 1901. He was then transferred to the drawing room, 
remaining there until October, 1903, when he was appointed 
roundhouse foreman, resigning in February, 1906, to go 
with the Georgia Railroad as chief draftsman. He acted 
in that capacity continuously from April 2, 1906, until 
March 1, 1920, the time of his recent appointment as me- 
chanical engineer. 


J. J. Tatum, general supervisor of car repairs for the 
United States Railroad Administration, has returned to the 
service of the Baltimore & Ohio, as superintendent of the 
car department, having headquarters at Baltimore, Md. 


F. O. WatsH has been appointed superintendent of 
motive power of the Atlanta & West Point, the Western 
Railway of Alabama and the Georgia Railroad, with head- 
quarters at Atlanta, Ga. 


W. O. THompson, superintendent of rolling stock of the 
New York Central Lines west of Buffalo, with headquarters 
at Cleveland, Ohio, has been appointed general superintend- 
ent of rolling stock, 
with office at Buffalo, 
N. Y. Mr. Thompson 
was born in Clayton, 
Mich., in 1863 and was 
graduated from Adrian 
(Mich.) high school. 
He began railroad work 
in 1882 on the Fort 
Wayne, Jackson & Sag- 
inaw, which later be- 
came a part of the Lake 
Shore & Michigan 
Southern. From 1884 
to 1890 he served as a 
locomotive engineman 
and then was appointed 
traveling engineer, re- 
maining in that posi- 
tion until August, 1893. 
He was then for some 
years an engine despatcher and in 1901 was appointed gen- 
eral locomotive inspector of the New York Central & Hud- 
son River. The following year he was appointed superin- 
tendent of motive power on the Rome, Watertown & Ogdens- 
burg division, and in 1907 became district master car builder 
at East Buffalo, N. Y. He was appointed superintendent 
of rolling stock of the New York Central Lines West of Buf- 
falo during 1915, from which position he was recently pro- 
moted to general superintendent of rolling stock for the entire 
system. 





W. O. Thompson 


HENRY YOERG, assistant superintendent motive power of 
the Great Northern, has been appointed superintendent 
motive power of the lines east, with headquarters at St. 
Paul, Minn. Mr. Yoerg was born on June 17, 1872, at St. 
Paul, Minn., and was graduated from Massachusetts Insti- 
tute of Technology, in the class of 1895. He began railway 
work in 1897 as a draftsman on the Great Northern, after- 
wards being consecutively assistant engineer, superintendent 
of the machine shops at Havre, Mont., and superintendent 
of machine and car shops at St. Paul, until 1908, when he 
was advanced to the position of mechanical engineer. Dur- 
ing 1917 he was appointed assistant superintendent of 
motive power, with headquarters at St. Paul, which position 
he held until his recent appointment. 
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J. M. Henry, who has been appointed general superin- 
tendent of motive power of the Eastern region of the Penn- 
sylvania, with headquarters at Philadelphia, Pa., was born 
on October 10, 1873. 
He entered the service 
of the Pennsylvania 
Railroad as a special 
apprentice in the Al- 
toona machine shops 
on May 5, 1889, and 
served aS an appren- 
tice until September 1, 
1896, when he entered 
Purdue University, 
being furloughed from 
the shops during the 
school term each year. 
He was graduated in 
June, 1900, and then 
became a special ap- 
prentice in the office of 
the assistant engineer 
of motive power at Al- 
toona. A year later he 
was promoted to motive power inspector at Altoona, and in 
February, 1902, was made assistant engineer of motive 
power of the Erie division and Northern Central Railway 
at Williamsport, Pa. From July 1, 1903, to December, 
1913, he was master mechanic at various shops. On the 
latter date he was promoted to superintendent of motive 
power of the Western Pennsylvania division, and on May 1, 
1916, was transferred to the operating department as assist- 
ant superintendent of the Pittsburgh division, on April 15, 
1917, being transferred to the New York division. About 
October of that year he was appointed assistant general 
superintendent of motive power at Altoona, holding that 
position until March 1, 1920, when he was appointed one 
of the four regional general superintendents of motive power. 





J. M. Henry 


Amos C. Davis, who has been appointed superintendent 
motive power of the Southern division, Eastern region, of the 
Pennsylvania system, was born on March 20, 1876, in Al- 
toona, Pa., and received 
his education in public 
and private schools in 
Indiana county, Pa. 
His entire railroad 
service, dating from 
April 3, 1893, has 
been with the Pennsyl- 
vania, his first position 
being that of machinist 
apprentice at the Al- 
toona shops. At the end 
of his apprenticeship he 
was employed as a ma- 
chinist for about two 
years and was _ then 
made gang leader in the 
erecting shop. After 
several minor promo- 
tions he was appointed 
acting assistant master 
mechanic at Altoona on March 8, 1909, and on April 1, 1910, 
foreman of the miscellaneous shop. For five years from 
July, 1912, to July, 1917, he was general foreman of the lo- 
comotive erecting shop at Altoona, on the latter date being 
made general foreman at East Altoona, and in October of 
that year was appointed general foreman of the Altoona ma- 
chine shop. On October 21, 1918, Mr. Davis was appointed 
master mechanic of the Maryland division, with headquar- 
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ters at Wilmington, Del., holding this position at the time 
)f the recent reorganization of the Pennsylvania system. 

H. H. MAxrie_p, who was works manager of the Penn- 
sylvania Railroad at Altoona, Pa., has been appointed one 
of the four regional general superintendents of motive power, 
having jurisdiction over the Central region, with headquar- 
ters at Pittsburgh, Pa. A photograph of Mr. Maxfield and 

sketch of his railroad career were published in the Railway 
\echanical Engineer for September, 1919, on page 561. 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


FRANK J. DatLey has been appointed assistant master me- 
hanic of the Erie at Dunmore, Pa. 


\LBERT J. Davis, formerly master mechanic of the Erie 
at Jersey City, N. J., and recently shop superintendent at 
Galion, Ohio, has again been appointed master mechanic at 
Jersey City, succeeding F. H. Murray. 

M. J. FLANIGAN, master mechanic of the Great Northern 

Everett, Wash., has been appointed general master me- 

inic of the Eastern district, with office at St. Paul, Minn., 

icceeding J. J. Dowling. 

J. B. Irwin, master mechanic of the Chicago, Burlington 
& Quincy at Casper, Wyo., has been transferred to Alliance, 
Neb., succeeding G. E. Johnson. 

G. E. JoHNsoNn, master mechanic of the Chicago, Burling- 

1 & Quincy at Alliance, Neb., has been appointed master 


chanic at Sheridan, Wyo., succeeding F. E. Kennedy de- 
ceased. 

GrorGE C. JoNrEs has been appointed general road fore- 

n of engines of the Atlantic Coast Line, with headquar- 


s at Florence, S. C. 
C. E. MELKER has been appointed acting master mechanic 
f the Chicago, Burlington & Quincy at Casper, Wyo., suc- 
ceeding J. B. Irwin. 
Roy R. Herrick, whose appointment as master mechanic 
the Detroit, Bay City & Western, with headquarters at 
Bay City, Mich., was announced in these columns last month, 
was born on November 
25, 1890, at Jackson, 
Mich., and was edu- 
cated in the _ public 
schools of Jackson. He 
has been engaged in 
railroad work since 
the spring of 1908, 
when he took employ- 
ment with the Michi- 
gan Central as a ma- 
chine operator in the 
shops at Jackson. 
Later he was _ trans- 
ferred to the round- 
house as an air brake 
repairman, and then 
to the passenger ter- 
minal at Kalamazoo, 
Mich. Two years 
later he returned to 
roundhouse at Jackson, where he was employed as a 
machinist. On January 1, 1918, he went with the Detroit, 


City & Western, and was recently appointed master 
mechanic. 





R. R. Herrick 


EVERETT O. SmiTH, whose appointment as master 
mechanic of the Louisiana & North West, with office at 
mer, La., has already been announced in these columns, 
s born at Chicopee, Mass., and was educated in the public 
schools of Marshalltown, Iowa. He has been engaged in 
railroad work since July 1, 1882, when he entered the employ 
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of the Iowa Central as a machinist apprentice. In April, 
1883, he went to the Chicago shops of the Chicago & North 
Western and was made gang foreman in 1887. In 1894 he 
was promoted to the position of foreman of shops at Belle 
Plaine, Iowa, and was later transferred in that capacity to 
Council Bluffs, Iowa, and West Chicago, Ill. In 1902 he 
became general foreman of the Iowa, Illinois & Indiana 
Railway at Kankakee, Mich., and in 1903 accepted the posi- 
tion of master mechanic of the St. Louis & Hannibal at 
Hannibal, Mo., which he held continuously since that time 
until he received his recent appointment on the Louisiana & 
North West. 


Harry F. Martyr, formerly general foreman of the 
locomotive shops of the Chicago, Rock Island & Pacific at 
Horton, Kan., has been appointed master mechanic of the 
St. Louis & Hannibal, 
with office at Hannibal, 
Mo. Mr. Martyr was 
born on August 9, 
1876, at Cosgrove, 
England. In 1890 he 
entered the employ of 
the London & North- 
western as a machinist 
apprentice. He came 
to America in Septem- 
ber, 1897, and _ took 
employment with the 
Missouri Pacific as a 
machinist. He was 
later employed by the 
St. Louis-San_ Fran- 
cisco as machine shop 
foreman, roundhouse 
foreman and_ general 
foreman. From 1907 
to 1911 he was general foreman of the locomotive and car 
departments of the Detroit, Toledo & Ironton at Jackson, 
Ohio, and for the last eight years was with the Chicago, 
Rock Island & Pacific, his last position with that road being 
general foreman of the locomotive shops at Horton, Kansas. 
During the latter part of 1919 he was appointed master 
mechanic of the St. Louis & Hannibal. 





H. F. Martyr 


J. A. WricHt, general foreman on the Chicago, Mil- 
waukee & St. Paul, has been appointed division master 
mechanic at Tacoma, Wash., succeeding G. E. Cessford, 
transferred to a similar 
position at  Belling- 
ham, Wash. Mr. 
Wright was born on 
June 8, 1880, at Fox- 
burgh, Pa. He received 
his education in the 
public schools of Kan- 
sas City, Kan., and 
also attended Puget 
Sound University, Ta- 
coma, Wash. In 1899 
he began railroad work 
as a fireman on the 
Northern Pacific. He 
later served a machin- 
ist apprenticeship on 
the Tacoma Eastern, 
and then worked as 
machinist, locomotive 


fireman and_ engine- 
man on that road, until 1910, since which time he has been 


with the Chicago, Milwaukee & St. Paul, latterly as round- 
house foreman and general shop foreman. 





J. A. Wright 
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CAR DEPARTMENT 
ALFRED HERBSTER, division general foreman of the car 
department of the New York Central, Lines West of Buf- 
falo, at Englewood, Il., has been appointed assistant master 
car builder of the Fourth district, Western Lines, with the 
same headquarters. 


JAMEs REED, assistant master car builder of the New York 
Central, Lines West of Buffalo, with headquarters at Engle- 
wood, Ill., has been appointed master car builder of the 
Fourth district, Lines West, with the same headquarters at 
Englewood. 


GEORGE THOMSON, master car builder of the New York 
Central Lines West, with headquarters at Englewood, II1., 
is now master car builder of the Third district, Lines West, 
with headquarters at Collinwood, Ohio. 


SHOP AND ENGINEHOUSE 


James A. ANDERSON has been appointed shop superin- 
tendent of the Chicago, Milwaukee & St. Paul at Milwaukee, 
Wis., succeeding A. N. Lucas, resigned. Mr. Anderson was 
born at Delas Island, Md., July 9, 1883. He completed his 
education at the Maryland State College, graduating with 
the degree of mechanical engineer in 1904, and entered the 
service of the Baltimore & Ohio as a special apprentice at 
the Mount Clair shops. He completed his special apprentice- 
ship in 1906 and served as a material inspector in the test 
bureau until early in 1907, when he was transferred to Gar- 
rett, Ind. Here he served successively as a machinist, assist- 
ant foreman and roundhouse foreman until March, 1909, 
then being transferred to Holloway, Ohio, as general fore- 
man of the locomotive and car department. In April, 1912, 
Mr. Anderson was transferred to Wheeling, W. Va., as motive 
power inspector, and about a year later was promoted to 
assistant road foreman of engines. In April, 1914, he was 
appointed master mechanic of the Cleveland division of the 
Baltimore & Ohio, continuing in this capacity until July, 
1916, when he was transferred to Grafton, W. Va., as master 
mechanic of the Monongah division. After a little more 
than two years at Grafton, Mr. Anderson was transferred to 
the Wheeling division, with headquarters at Benwood, W. 
Va., where he served as master mechanic until July, 1919. 
He was then transferred to the Baltimore & Ohio shops at 
Pittsburgh, Pa., and appointed assistant superintendent in 
charge of the locomotive department. He continued in the 
service of the Baltimore & Ohio in this capacity until Feb- 
ruary 1, 1920, when he left to enter the service of the Chi- 
cago, Milwaukee & St. Paul, as shop superintendent at 
Milwaukee. 

FREDERICK H. Murray, master mechanic of the Erie at Jer- 
sey City, N. J., has been appointed shop superintendent at 
Susquehanna, Pa., succeeding G. T. Depue, recently ap- 
pointed regional mechanical superintendent of the Chicago 
region. 


PURCHASING AND STOREKEEPING 


C. S. MarsHALi has been appointed general storekeeper 
of the St. Louis Southwestern, with headquarters at Tyler, 
Tex. 


OBITUARY 


W. R. SHoop, manager of purchases and stores of the 
Buffalo, Rochester & Pittsburgh, with headquarters in Roch- 
ester, N. Y., died recently at his home in Rochester. He was 
65 years old. 


J. F. GranaM, superintendent of motive power of the Ore- 
gon-Washington Railroad & Navigation Company, with 
headquarters at Portland, Ore., died recently at his home in 
that city at the age of 71 years. 
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KE. G. Middleton has been appointed advertising manager 
of the Colburn Machine Tool Company, Franklin, Pa., 
manufacturer of vertical boring mills and heavy-duty 
drilling machines. 


W. S. Atkinson, for many years purchasing agent for the 
Kansas City Southern, has been appointed manager of the 
railway sales department of the Cook Paint & Varnish Com- 
pany, Kansas City, Mo. 

A. G. Williams, manager of the export department of the 
American Steel Foundries, Chicago, Ill., sailed from Seattle, 
Wash., on March 1 for China and Japan, to develop new 
business in those countries. 


Duncan W. Fraser, managing director of the Montreal 
Locomotive Works, Ltd., on March 1, 1920, was elected vice- 
president in charge of sales of the American Locomotive Com- 
pany and vice-president 
in charge of domestic 
sales of the Montreal 
Locomotive Works, 
Ltd., with headquarters 
at New York, succeed- 
ing J. D. Sawyer, who 
has resigned to become 
vice - president of the 
banking firm of Mor- 
ton & Co., Inc. Mer. 
Fraser was born in Pic- 
tou county, Nova 
Scotia, Canada, in 
1875, of Scotch ancest- 
ors. He was educated 
in Nova Scotia public 
schools and at the age 
of 18 went to Provi- 
dence, R. I., where he 
served a four-year ap- 
prenticeship course in the shops of the Rhode Island Loco- 
motive Works, later the Providence plant of the American 
Locomotive Company. With the exception of three vears 
in the service of the Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I., he continued in the service of the 
locomotive works until 1904. In that vear the Montreal 
Locomotive & Machine Company, of Montreal, was bought 
by the American Locomotive Company, and Mr. Fraser was 
transferred to that plant, serving consecutively as gang boss, 
sub-foreman and assistant foreman, until 1906, when he 
Was appointed general foreman of the machine departments. 
In 1908 he was appointed assistant superintendent and later 
served as superintendent, until December, 1910, when he 
was made works manager. On February 15, 1917, he was 
appointed general manager of the Montreal Locomotive 
Works, Ltd., in charge of sales and manufacturing, and in 


November, 1919, he was appointed managing director of that 
company. 





D, W. Frazer 


The Cincinnati Automatic Machine Company, Cincinnati, 
Ohio, has purchased from the Windsor Machine Company, 
Windsor, Vt., the manufacturing, selling and patent rights 
of the Gridley automatic multiple drilling machine. 


At a recent meeting of the stockholders of the Buffalo 
Forge Company, Buffalo, N. Y., new officers were elected as 
follows: Henry W. Wendt, president; Edgar F. Wendt, vice- 
president and treasurer; Henry W. Wendt, Jr., vice-president 
and secretary; C. A. Booth, vice-president and sales man- 
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iver. The new directors include the above named officers 
nd in addition H. S. Whiting. 


Leslie R. Pyle, supervisor of the Fuel Conservation Sec- 
nm of the United States Railroad Administration, with of- 
e at Chicago, has been elected vice-president of the Loco- 
tive Firebox Company, Marquette building, Chicago. 
Franklin Murphy, former governor of New Jersey and 
irman of the board of directors of the Murphy Varnish 
npany, Newark, N. J., died on February 24, at Palm 
Beach, Fla. He was 
born in Jersey City, on 
January 3, 1846, and 
was educated in the 
Hudscn county schools 
and at Newark Acad- 
emy. In 1901 he re- 
ceived the degree of 
doctor of laws from 
Lafayette College and 
the following year the 
same degree from 
Princeton University. 
Mr. Murphy served in 
the United States army 
during the Civil War, 
part of the time as a 
lieutenant; at the close 
of hostilities he began 
the manufacture of 
varnish at Newark, N. 
In 1891 the Murphy Varnish Company was incorporated, 
th Mr. Murphy as president. He had been prominent in 
Republican politics since 1892, and in 1901 was elected to 
the governorship of New Jersey, which office he held for 
ree years. His son, Franklin Murphy, Jr., is now chair- 
of the executive committee of the Murphy Varnish 
Company. 





F, Murphy 


] 


Galena Signal Oil Company Elects New Officers 


\t the annual meeting of the Galena Signal Oil Company, 
nklin, Pa., on February 24, L. J. Drake was elected 
sident to succeed J. S. Cullinan, and W. A. Trubee, dis- 
manager at New York, and W. J. Walsh, district 
ger at Chicago, were elected vice-presidents, all with 
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Lauren J. Drake, the new president, with headquarters 
at New York, was born on August 27, 1880, at Keokuk, 
Iowa. He was educated in the public schools of Omaha 
and Chicago, and in 1899 graduated from Shattuck Mili- 
tary School, Faribault, Minn. After leaving school he 
entered the oil business and acquired a general knowledge 
of it in all departments during his service of five years with 
several companies. In 1905 he went to the Galena Signal 
Oil Company and remained as a representative of that com- 
pany in the Middle West, until 1916, when he came to New 
York as vice-president. 

W. A. Trubee was born in Bridgeport, Conn., on March 
22, 1867. He received his early education in Bridgeport 
private schools, and later attended Greylock Institute at 
South Williamstown, Mass. He entered the service of the 
Galena-Signal Oil Company on February 1, 1898, as sales 
representative at Bridgeport, Conn. On May 1, 1912, he 
was transferred from Bridgeport to the New York office, 
and on March 1, 1919, was appointed district manager at 
New York, which position he held until his recent election 
as vice-president and director of the same company. 


The Mono Corporation of America, 48 Coal and Iron 
Exchange, Buffalo, N. Y., announces that it has purchased 
the entire stock of Mono apparatus and accessories from the 
F. D. Harger Company, Buffalo, N. Y., including all rights 
for the manufacture and sale of Mono apparatus for the 
automatic analysis of CO2, CO and other gases. 


H. G. Cook, formerly general storekeeper of the Southern 
Pacific Company, San Francisco, has entered the railway 
supply business and opened offices in San Francisco, Cal., 
representing the following companies on the Pacific Coast: 
Union Asbestos & Rubber Manufacturing Company, Dear- 
born Chemical Company, Chicago Railway Equipment Com- 
pany, Bradford Draft Gear Company, Pyle National Head- 
light Company, National Waste Company. 

Improvements and remodeling to cost approximately $3,- 
500,000 are being carried out at the car works of the Pull- 
man Company. The improvements include a new three- 
story building of mill construction and a new press building, 
80 ft. by 200 ft. The old foundry buildings are being re- 
modeled to furnish additional space. The purpose of the 
improvements is to provide adequate facilities for the manu- 
facture of automobile hodies. 





L. J. Drake 


same headquarters as formerly. L. F. Jordon remains 
vice-president at New York and J. E. Linahen as vice- 
president at Franklin; J. French Miller as secretary-treas- 
urer at Franklin, L. E. Stull assistant secretary and assist- 
ant treasurer at Franklin, and- C. W. Hochette assistant 
secretary and assistant treasurer at New York. 


W. J. Walsh 


W. A. Trubee 


The Allegheny Steel Tank Car Company, Warren, Pa., was 
bought by the Allegheny Tank Car Company on February 2. 
The new corporation was recently formed and the transfer 
constituted an entire change of management. The officers 
of the new company are as follows: C. W. Hardy, formerly 
of the Warren Oil Company, Warren, Pa., president; H. W. 
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Conarro, general manager, Struthers Wells Company, War- 
ren, vice-president; James P. Rogers, formerly general man- 
ager of the Rogers Shear Company, Warren, treasurer; H. R. 
McClure of the firm of McClure & Smith, Warren and Sun- 
bury, Pa., secretary. The policy of the new company includes 
general enlargement of the facilities of the plant both in the 
maunfacturing of new cars and in its repair department. One 
feature of the new company will be its leasing department, 
which it will conduct for the benefit of its patrons. 


Joseph M. and James J. Flannery 


Joseph M. Flannery and James J. Flannery, pioneers in 
ithe vanadium industry and the organizers of the Flannery 
Bolt Company and American Vanadium Company, died 
within three weeks of 
each other in Pitts- 
burgh. Joseph M. 
Flannery was 52 years 
old. His death oc- 
curred on February 18, 
after an illness of 
seven months, while 
his brother died sud- 
denly on March 6, at 
the age of 66, although 
he had been in poor 
health for over a year, 
but had been active in 
his business affairs up 
to the day of his death. 

Joseph M. Flannery, 
who was also president 
of the Standard Chem- 
ical Company, was 
born in Pittsburgh. In 
1904, with his brother, he began a tour of the world, seeking 
to discover a process whereby unbreakable bolts might be 
made. An analysis of the metal composing the fencing foils 
used in Sweden resulted in the discovery of vanadium. To 
the Flannery brothers is due the introduction of vanadium 
in the steel industry, marking an epoch in the advance of 
steel making. Con- 
vinced of the value of 
vanadium for this pur- 
pose, they obtained 
control of an enormous 
deposit of vanadium 
ore in the Andes of 
Peru, and successfully 
introduced its applica- 
tion in the manufac- 
ture of alloy steel, es- 
pecially for automobile 
construction and cer- 
tain locomotive parts, 
as frames, driving 
axles, connecting and 
piston rods. When the 
American Vanadium 
Company was sold a 
few months ago to the 
Vanadium Corporation 
of America, controlled by Charles M. Schwab and J. Leonard 
Replogle, it controlled about 90 per cent of the world’s supply 
of vanadium. Joseph M. Flannery was also interested in the 
production of radium, and in 1911 organized the Standard 
Chemical Company, the world’s largest producer of radium. 
At the time of his death he was also working to develop the 
commercial use of uranium in steel and other metals. 

James J. Flannery was the executive head of the Flannery 





J. M. Flannery 





J. J. Flannery 
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Bolt Company, Pittsburgh, manufacturers of the Tate flexible 
staybolt, and was president of the American Vanadium Com- 
pany. He was also interested in coal mining and was presi- 
dent of the Meadowlands Coal Company and the Montour & 
Lake Erie Coal Company. | 


The American Steam Conveyor Corporation, Chicago, an- 
nounces that arrangements have been made with the Wellman 
Bibby Company, Ltd., 36 Kingsway, London, W. C., 2, 
England, to act as its representative in Great Britain and 
Ireland for the sale of the American steam ash conveyor. 
The Wellman Bibby Company intends to manufacture the 
American steam ash conveyor in England. This company is 
well known in the British Isles and handles the sale of a 
number of American engineering products there. 


Automatic Straight Air Brake Company Starts Active Manufacturing 


The Automatic Straight Air Brake Company announces 
that it has completed arrangements with Kidder, Peabody 
& Co., of New York and Boston, John F. Alvord, president 
of the Torrington Man- 
ufacturing Company 
and Hendee Manufac- 
turing Company, and 


Geo. W. Goethals & 
Co., Inc., for the 
financing and manu- 


facturing of its brakes. 
These three interests 
have purchased a con- 
trolling interest in the 
company and will im- 
mediately establish a 
plant for the manufac- 
ture of the brake. 

John F. Alvord has 
been elected president. 
Harry I. Miller, who 
has been associated 
with the company from 
its inception, will be 
vice-president, in charge of sales. Harry B. Hunt, formerly 
of the engineering department of the American Locomotive 
Company and more recently a colonel in the Production 
Department of the Ordnance Bureau, has been elected vice- 
president and treasurer, in charge of manufacturing. 

With the new organization the company will be prepared 
to enter upon the production of the automatic straight air 
brake on a large scale. 

Spencer G. Neal, who is chief engineer of the company 
under its new organization, is the inventor of the automatic 
straight air brake and the man who has been in charge of its 
testing and development. He was born at Humboldt, Kan., 
in 1883. His family moved to southern California when he 
was two years old and he was educated in the public schools 
there. He entered railway service in 1898 and served as a 
machinist apprentice in the San Bernardino, Cal., shops of 
the Atchison, Topeka & Santa Fe. He then became a ma- 
chinist and was for a time engaged in the installation of 
stationary machinery. Having then worked out the idea of 
the new brake, he spent from 1910 to 1912 on lines now part 
of the San Diego & Eastern, on which road the first tests 
of the brake were made. In 1913, he continued these tests 
on the Arizona Eastern, working out its development by 
means of passenger train tests between Globe, N. Mex., and 
Bowie, Ariz. He also continued these tests on a track at 
Los Angeles. He went to New York in 1914 and has had 
his headquarters in that city since, with the exception of 
time spent on tests of the air brake on the Atchison, Topeka 
& Santa Fe at La Junta, Colo., and on the Virginian. 





S. G. Neal 























